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VIEWS, NEWS AND INTERVIEWS. 
The first case arising in Washing- 
ton, D. ©., under the recently pro- 
mulgated police regulations prohibit- 
ing expectorations in street cars came 
up on June 22, when Joseph Robert- 
son, # laborer, was arrested for spit- 
ting in a Pennsylvania. avenue car. 
He was tuken before the prosecuting 
attorney, who held that the arrest was 
improper, having been made without 
a warrant and the offense not having 
been witnessed by the officer making 
the arrest. Under the circumstances 
Robertson was not taken into court. 





The Lexington correspondent of 
the New York Sun sends the follow- 
ing as one of his latest Kentucky 
news items: 

The question now agitating the 
minds of the X-Ray Debating Club 
at Independence is whether Marshal 
County produces more motormen for 
Paducah street railways than Ballard 
County. 





A parade of horseless wagons and 
carriages took place in New York 
city on June 23 on Broadway, start- 
ing from West Thirty-ninth street. 
A large number of the eleccrical 
vehicles were in line. 





A director of the Citizens’ Street 
Railroad Company, of Indianapolis, 
is reported as saying that he is very 
confident that Judge Showalter will 
stand by his decision in granting the 
injunction in the three-cent fare mat- 
ter. It is stated that the company is 
to file another bill in equity in the 
United States Court, setting forth 
on new grounds the reason why the 
injunction should be maintained ; 
viz., that three cent fares would mean 
confiscation of the property and that 
sufficient data will be supplied to sup- 
port the representation. 





President McKinley has refused the 
French Telegraph Cable Company 
permission to land its lines on Cape 
Cod or any other part of the New 
England coast on the ground that 
similar requests made before by other 
companies for like privileges have 
been refused by the government. 
One of the last appearances of Mr. 
Blaine at the Capitol was to submit 


un argument before the Senate Com- 
merce Committee against granting 
the right of a French cable line to 
land on any part of the Carolina 
coast. 





Ataspecial meeting of the directors 
of the Consolidated Traction Com- 
pany, of New Jersey, held in Jersey 
City recently, the purchase of the 
trolley line from Jerolomon street, 
Belleville, to Passaic city, was ap- 
proved. The line was formerly owned 
by the Passaic & Newark Traction 
Company. Thisacquisition gives the 
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Consolidated company a continuous 
line from Jersey City to Paterson. 





The New York & Brooklyn Bridge 
trustees were furnished last week with 
a new set of plans for the operation of 
the Brooklyn trolley lines over the 
bridge roadways. They eliminate the 
use of the supporting post in Park 
Row, to which, it is understood, both 
the Manhattan Elevated Railroad 
Company and Oswald Ottendorfer 
objected. The new plans provide for 
a cantilever loop at the New York 


terminal to go above the Manhattan 
Elevated station. To carry them out 
many changes will be required at the 
terminal. The plans have been re- 
ferred to Chief Engineer Martin, who 
will report to the trustees at their next 
meeting. 


INDEPENDENT TELEPHONE AS- 
SOCIATION OF THE UNITED 
STATES OF AMERICA. 


The Anti-Bell Companies Success- 
fully Perfect a Permanent 
Organization at 
Detroit. 

A SUBSTANTIAL FUND PROVIDED FOR 
EXPENSE OF LITIGATION—AN 
ATTENDANCE OF OVER 500 
DELEGATES—J. M. THOMAS, OF 
CHILLICOTHE, OHIO, ELECTED 





PRESIDENT, AND W. J. VESEY, OF 
FORT WAYNE, SECRETARY — A 
NUMBER OF INTERESTING EX- 
HIBITS. 


Between 500 and 700 delegates and 
members from independent telephone 
exchanges, coming from over half of 
the States, met at Harmonie Hall, 
Detroit, at two o’clock of Tuesday 
afterzoon, June 22, and completed 
the organization of a national organi- 
zation, begun at Chicago some three 
weeks ago. It was suggested by sev- 
eral delegates that the name of the 
hall might appropriately be changed 
to Discord Hall, because the first 
day’s proceedings, which were pro- 
longed until the early hours of the 
following day, were characterized by 
anything but the harmony and good 
feeling supposed to be essential, not 
only to a successful telephone conver- 
sation, but equally necessary at a con- 
vention of telephone interests, where 
united action would seem to be neces- 
sary in meeting a common foe. All 
sorts of talk was indulged in by dele- 
gates, who grew uncomfortably warm 
and retired to the hallway outside, 
where they discussed the situation in 
small groups with one another. And 
there were angry men among them, 
also some disappointed ones. Among 
the latter were the four delegates from 
Pennsylvania, who held proxies for 
27 representatives of the many ex- 
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changes comprised in the Tri-State 
Independent Telephone Association, 
of western Pennsylvania, West Vir- 
ginia and eastern Ohio, and who had 
walked out of the hall following the 
adverse decision on their voting for 
the 23 men whom they represented by 
proxy, as stated elsewhere in this re- 
port. ‘* The convention is packed in 
the interest of a clique,” exclaimed 
one angry man. ‘* They are too con- 
scientious,” was the retort of another, 
in disgust. 

The opinion was held in several 
quarters, notably by delegates from 
the West, principally Chicago, that a 
Detroit telephone clique had packed 
the convention in the interest of 
Alexander I. McLeod, of that city, 
a candidate for secretary to succeed 
Mr. Vesey, of Indiana. By the morn- 
ing of the second day, however, all 
discordant elements were harmonized, 
and ‘The Independent Telephone 
Association of the United States of 
America” was duly organized. 


TUESDAY, JUNE 22. 


It was considerably after the time 
agreed upon when Charles Flowers, 
of the Detroit Telephone Company, 
called the meeting to order and in- 
troduced Mayor Maybury, who, in 
happy style, welcomed the gathering 
to Detroit, extending the freedom of 
the city and ‘‘catching” the conven- 
tion at the start by some humorous 
remarks about the ‘‘telephone girl” 
—the lady whom everybody loved, 
everybody heard, but no one ever saw. 

Mr. Chas. Flowers then made a 
brief address of welcome on behalf of 
the Detroit Telephone Company, and, 
in his remarks, referred to the possi- 
bilities of a great national organiza- 
tion like this becoming commercially 
beneficial. He believed that, among 
the independent telephone movement, 
the spirit of speculation had about 
died out,and a spirit of good business 
enterprise had supplanted it. He 
thought that the time had come when 
he who wishes to speak to another 
should not be taxed or fined for the 
sole purpose of continuing an unjust 
monopoly. 

Judge James M. Thomas, of Chilli- 
cothe, Ohio, the president of the asso- 
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ciation, then appeared, and at once 
launched intoalengthy speech by com- 
plimenting Mayor Maybury upon the 
nice things he had said, and declared 
that those delegates who came to 
Detroit to complete the organization 
of the independent telephone asso- 
ciation would be very ungrateful if 
they were to go away with Detroit’s 
hospitality unappreciated. Judge 
Thomas also paid an eloquent tribute 
to the beauties of Detroit, and, after 
explaining the objects of the conven- 
tion, called attention to the impor- 
tance of accomplishing some definite 
result and not go home with the work 
half finished. After the applause 
following Judge Thomas’s remarks 
had died out, Mr. Flowers said: 

‘* Before proceeding with the regu- 
lar order of business, it has been 
thought best to have a few remarks 
from our esteemed friend, Judge R.S. 
Taylor, of Indiana.” 

Judge'l'aylor said that the last public 
gathering he attended in Detroit was 
the Presbyterian General Assembly. 

“«Tt was discussing the Briggs case 
and trying to find a way to check free 
speech,” saidhe. ‘‘ Now lamattend- 
ing one to promote free speech, and I 
like this one better. Weare told that 
a man named Jacob once worked on 
a stock farm seven years for a wife. 
It was a big price to pay for a wife. 
They are cheaper now—to get—but 
more costly to keep. Well, when 
Jacob was going downtown to geta 
license the old stock-raiser sprung a 
back-number girl on him, and told 
him if he wanted Rachael he must 
work another seven years. This was 
the greatest fraud in history. 

‘The Bell company is the greatest 
old stock-raiser that ever sheared the 
American sheep. It made a bargain 
to work the people 17 years, and then 
it would give them a free telephone. 
But at the end of the 17 years it 
sprung an old  back-number and 
wanted another 17 years.” 

This last remark referred to the 
Berliner patent. The judge went on 
to say that the American people had 
paid a bigger price for the invention 
of the telephone than for any inven- 
tion that had been given to the world. 
He then went over the history of the 
Berliner case to show, what has often 
been said, that the recent decision of 
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the United States Supreme Court did 
not touch the validity of the patent, 
bat was only upon the regularity of 
the proceedings in the Patent Office. 
Of the decision he said: 

‘*T am not pleased with it and did 
what I could to have it otherwise. 
But all lawyers know that what is 
plainly and inherently right is not 
always law. The ground taken by 
the government was new and there 
was no precedent for it. But we 


know, as lawyers, that itis not enough 
to show in court that you are right— 
you must have some law or precedent 
to back you up.” 


ELECTRICAL REVIEW 


He said he had no fear of the Ber- 


liner patent. ‘It is the most stu- 
pendous and diabolical fraud ever 
perpetrated,” he argued. ‘It gave 
nothing tothe world. The telephone 
would be just where it is to-day if 
Berliner had never lived.” 

Judge Taylor’s remarks, while quite 








to have executions levied upon their prop- 
erty and the same offered for sale by the 
sheriff. 

Of course, one would infer from these paid 
articles that this is the only business in 
which this state of affairs exists. They 
apparently forget that more than 1,000 
independent telephone companies are to-day 
doing a successful and profitable business. 
It seems to one, after studying the situation 
and watching closely the movements of the 
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lengthy, were attentively received and 
frequently interrupted by applause. 
President Thomas then said he 
would consider that the convention 
had met according to the official call 
from Chicago. He then read his 
opening speech and, it will be noticed, 
did not mince matters in his allusions 
to the American Bell Telephone Com- 


pany: 

It is an honor to preside over the tempo- 
rary deliberations of so large and intelligent 
a body of men, gathered from all quarters 
of the greatest country in the world. We 
come together to promote the interests of a 
just cause, and on behalf of the people of 
this great nation. We know no party, no 
creed, no State, no North, no South, no East, 
no West; but the motive that brings us 
together is pure, is just and right, and is as 
broad as the expanse of our great territory. 
Having one common object, and that object 
being prre and right, we have no room for 
disagreement, and I sincerely hope that, 
during the whole course of our deliberations, 
we will, keep;this fact{clearly in mind. 
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American Bell Telephone Company and its 
lessees, that those companies have not fully 
comprehended the vast territory of this 
country. 

When we stop to consider that, up to two 
year ago, there were only comparatively few 
people in the United States who felt them- 
selves able to pay for telephones, on account 
of the exorbitant charges made by these 
companies, and, at the same time, think of 
the progress that has been made in the tele- 
phone enterprise in other countries, it seems 
that they have taken a very narrow view of 
the subject. 

There is no country in the world where 
there is such a great demand for rapid 
communication as in the United States. Our 
people are quick to act, always energetic 
when engaged in any business, and have not 
the patience to await slow communications. 

There is always a demand for faster mail 
trains ; there isalways a demand for quicker 
telegraph and more rapid telephone com- 
munications, and, since it has been demon- 
strated that the price of the telephone can 
be reduced to a point where the common 
people can afford not only to use it in their 
business, but also in their domestic affairs, 
the desire for quick communications has 
been increased to a very great extent. In 
fact, the}people’demand this as their right, 
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AT THE DETROIT CONVENTION. 


We are told, in some of our journals, that 
the telephone business is and must of neces- 
sity be a ‘‘natural monopoly.” We answer 
that by saying that the people of this free 
country abhor either a natural or an arti- 
ficial monopoly as does nature abhor a 
vacuum. It is strange that the American 
Bell Telephone Company has spent so many 
millions of dollars in trying to maintain a 
monopoly when nature has been so kind as 
to give them natural protection. If these 
journals are right, old Mother Nature must 
have been away from home the past two 
years, and has forgotten to instruct the boys 
to look after this natural monopoly in her 
absence. 

We are told again in these same journals 
that the independent telephone movement 
has been a failure, and they cite us to a few 
instances where persons or corporations 
without capital have been so unfortunate as 


and any action of the American Bell Tele- 
phone Company under a pretense of still 
owning fundamental patents will be met 
with a very decided opposition by the great 
masses of the people. 

The people have looked forward to the 
time when, under our patent laws, this 
invention would be open to fair competi- 
tion. The people fully believe that that time 
hasarrived. We have been taught to believe 
that our government, under our patent laws, 
protects an invention for a period of 17 
years and no more. We know that the 
microphone has been in use more than that 
time, and that the owners of patents upon 
that invention have had their full protection 
under the law. Men all over the country, 
who have studied the patent situation, know 
that the rights of the American Bell Tele- 
phone Company under their fundamental 
patents have expired. We claim now the 
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right under our government to use those 
inventions for the public good. 

Why should these rights be denied us? 
Or why should the capital invested by men 
who are well aware of these rights be 
jeopardized, and their business threatened 
by a company whose rights to hold a mo- 
nopoly under those patents have long since 
expired? Why should we longer be annoyed 
by notices and threats made in newspapers 
to refrain from using this invention? 

We are unable to explain to ourselves why 
this state of affairs should go on, and know- 
ing that the great masses of the people are 
in harmony with this movement, we meet 
to day for the purpose of forming a perma- 
nent organization for the mutual protection 
of those who have invested their money in 
this enterprise, as well as the protection of 
the rights of the great masses of the people 
of this country. 

If we are wrong as to our understanding 
of the law of this country, and the American 
Bell Telephone Company still has a right 
under the Berliner patent of 1891 to a mo- 
nopoly of the microphone, we will abide the 
decision of the courts of this country; if we 
are right, we demand as a matter of right 
that we be allowed to enjoy the privilege of 
the use of this invention without further 
annoyance. I have never been able to ex- 
plain why a great corporation should be so 
short-sighted as to insist upon something 
that neither reason nor law guarantees them 
in trying to hold. 

It would be far better for them to concede 
what might be a right than through even a 
technicality of the law to attempt to rob the 
people of that which in reality and fairness 
belongs to them. There is plenty of room 
in the United States for every manufacturer 
of telephones, for every company that is 
operating a telephone system or toll line, 
and if we were all as industrious for the 
next 25 years as the independent telephone 
people have been the past two years, our 
territory would not then be half covered. 
It will be a long time before this country 
can say that there is one telephone in 
operation for every 11 inhabitants, within 
municipal districts. Holland can now boast 
that in that country the telephone business 
has reached that point. How has it been 
brought about? Simply from the fact that 
since the invention of the telephone prices 
have been moderate. If we look into the 
telephone business in a few other countries, 
certainly we will find every encouragement 
to proceed with renewed energy to build up 
a complete system in this country. 

The history of the independent telephone 
movement in the countries of Norway and 
Sweden certainly furnishes great encour- 
agement to those who have undertaken this 
enterprise in the United States. We are told 
that in these countries there is in operation 
one telephone for every 17 inhabitants within 
municipal boundaries. The Bell Telephone 
Company was the first to enter the field in 
these countries. They followed their policy 
of high prices and independent management, 
heeding not the demand nor the desire of 
the people ; and, as the result of that policy, 
were enabled to place only a few telephones 
in operation. 

The opposition telephone company came 
into being, established an exchange in the 
city.of Stockholm at moderate prices, and 
adopted a policy of accommodating their 
patrons. In a short time the independent 
company was operating nearly five times 
as many telephones as were operated by the 
Bell Telephone Company at the time they 
entered the field. This was followed in other 
cities in these countries, and in a short time 
the Bell Telephone Company was compelled 
to retire from the city of Stockholm, sold its 
property to the independent company for 
what it could obtain, and the same result 
followed in the other important cities of the 
countries, until to-day the telephone system 
of these two countries is owned and in the 
control of the people who in no wise are 
connected with the Bell Telephone Company. 

This will certainly be encouragement 
enough, and it is safe to predict that, unless 
the Bell Telephone Company changes its 
policy, the same result will follow in this 
country. There are hundreds of cities 
throughout the United States where the 
lessees of the Bell Telephone Company do 
not receive enough income to pay their 
employés. 

It is a remarkable fact that, for more than 
two years, the independent telephone ex- 
changes in hundreds of cities throughout 
this country have continually increased their 
patrons, while the lessees of the Bell Tele- 
phone Company were furnishing telephones 
free to any one who would allow them to 
place one in his residence or place of busi- 
ness. This is certainly a true indication of 
the feeling of the people. I have often 
wondered if the American Bell Telephone 
Company fully realized this state of affairs. 
If they do, it certainly affords its managers 
food for thought. There is always some 
reason when a man will pay for something 
that he has an opportunity to receive for 
nothing. 

There has been more than $20,000,000 
invested in the independent telephone enter- 
prise in this country; but a greater capital 
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stock than all this money is the fact that 
we have the sympathy of the people and 
have, in every locality where a successfully 
managed independent telephone exchange 
exists, a local influence which can never be 
taken from us so long as we do our duty, 
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the case sufficient to exact peace, then let 
the war go on. The American Bell Tele- 
phone Company will find that this battle is 
its Waterloo. It will find that others have 


been thinking while its officers have been 
scheming to make money. 


It will find, too, 


of the American Bell Telephone Company 

to say which policy they will pursue; but it 

healt understand, whether in peace or 

war, we will meet them, in peace we will 
reet them, in war will surely defeat them. 
Applause. ] 
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give good service and subserve to the wishes 
of the citizens. 

It was predicted by every important jour- 
nal in this country in the early days of the 
telephone that it would succeed and do away 
with the telegraph. The Western Union 
Telegraph Company must have believed that 
this prediction would come true, for we 
find them in the great race to get control of 
patents. It seems that they risked their 
fortunes with Edison, while Bell, Blake and 
Berliner were gathered in by the American 
Bell Telephone Company. 

Then, after a brief struggle for the tele- 
phone field, we find an agreement was made 
between these two great corporations, in 
which it was provided, to the satisfactory 
arrangement of both, that one should retire 
from the telephone field in consideration of 
several million dollars. So the prophets’ 
prediction failed. The telegraph business 
continued as before. The telephone was 
conducted so quietly that the people never 
dreamed of the immense fortunes which 
were being accumulated under these patents 
and under these arrangements until their 
attention was called to it by this independent 
telephone war. 

We believethat the contract made between 
the Western Union Telegraph Company 
and the American Bell Telephone Company 
has done more to retard the universal use of 
quick communication than anything that 
has ever bappened since the invention of 
the telegraph and the telephone. So soon 
as this battle is over the people will be 
surprised at the growth which rapid com- 
munication will make. 

Messages will be transmitted over tele- 
phone wires and recorded at the receiving 
end, delivered to the party addressed, and 
the answer returned, recorded and delivered 
without causing people to wait for lines 
and to get parties to the phone. Time will 
be saved, more words will be transmitted 
at the same expense, and the commercial 
world will feel the advantage of this form of 
communication 

It will not be long until the telephone is a 
very essential feature of our post office de- 
partment. So much letter writing is bur- 
densome, and with all the advantages of 
our fast trains we are impatient with this 
manner of communication. We would be 
better pleased, and time would be saved, if 
for a reasonable sum of money we could 
talk to those with whom we bave business 
or with whom we desire to communicate. 

Taking then the vast territory, our great 
population of 70,000,000 of people, this great 
and growing demand for quick communica- 
tion and the probability that it may in the 
near future be adopted as the greatest de- 
partment of our postal system, the field is 
so great that it seems folly for one com- 
pany or one corporation to stop progress by 
giving time to quarreling, contention and 
litigation. There is still room for more to 
enter this great field, and one need have no 
fear of competition in the next half cen- 
tury. 

If, however, there is not in this view of 


DeEtRoIT CONVENTION. 

that our courts will uphold the law as the 
law is brought under the state of fact prov- 
en. It will find, also, that it will not be try- 
ing the suit of the government for the can- 
cellation of a patent. It will find that evi- 
dence exists which, when the proper time 
comes, will be shown to the courts, and it 
will find that the courts will decide as the 
judges presiding over them are bound to do 
under their oath, according to the law and 
the facts. 


The following committee of five on 
credentials was then appointed: Alex. 
I. McLeod, Detroit, chairman; W. L. 
Crissmann, Cedar Rapids, Iowa; E. A. 
Andress, Lafayette, Ind.; P. E. Blow, 
Knoxville, Tenn., and A. B. Hoyle, 
Cambridge, Ohio. 
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started over the committee’s report. 
Briefly, the committee had decided 
that four delegates from Pennsy]- 


vania, West Virginia and eastern 
Ohio, representing the 27 exchanges 


in the Tri-State telephone exchange, 
could not vote for any other than the 
individual companies they represent- 
ed, although they had been elected to 
vote as proxies for the other 23 com- 
panies. 

A motion by a Pennsylvania dele- 
gate to have Jaid on the table the re- 
port of the committee on credentials 
was lost, and then the convention 
adopted the report. 

The report of the committee on 
credentials gave a list of exchanges 
entitled to one vote each, and also a 
list of manufacturers entitled to rep- 
resentation. The list is as follows: 


DELEGATES 


O. E. Harmon, South Haven, Mich 
Wim. Hoyle, Cambridge, Ohio 

J.M Nelson, Cambridge, Ohio 

R. J. Morrison, Steubenville, Ohio 
H. B. Hanford, Norwalk, Ohio 

F. W. Gradolph, Oak Harbor, Ohio 
W.H Rush, Bowling Green Ohio 
A. G. Gordon, Massillon, Ohio 

E. J. Evans, Youngstown, Ohio 

F. C. Manning, Camden, 8. C 
Oscar Wise, Butler, Ohio. 

A. B. Burkholder, Ashland, Ohio 
Albert Button, Painsville, Ohio 

F. A. Searl, Painsville, Ohio 

Dr. W. W. Tobey, Danville Il] 

M. M. Heron, Millersberg, Ohio. 
D. S. Olmstead, Millersberg, Ohic 
G. F. Spencer, Sandusky. Ohio 
L. Duenisch, Sandusky, Ohio 
J.S. Brailey, Wauseon, Ohio 
Thos. W. Gannon, Cairo, Ill. 
James M. Harner, Braddock, Pa 
George Moore, Braddock, Pa. 
C. F. Heidley, Leipsic, Ohio 

G. W. Reisser, Ottawa, Ohio 
Wm. N. Gladson, Fayetteville 
F. A. Brooks, Charleston, I) 

E. A. Croll, Iron Mountain, Mich 
W.C. M. Ryan, Hampton, Va 
L. A. Carr, Durham, N. C 
T. H. Johnson, Sioux City 


Ark 


lowa 
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And while they boast of their victovies 
and say nothing of their numerous defeats, 
and while they boast of their great techni- 
cal lawyers, of their many millions of 
money, and their numerous expert witnesses 
which have been retained, still they will find 
that in this great country there are others 
equally as learned who are ready and will- 
ing to espouse the cause of this movement, 
knowing that a great victory will reward 
their efforts. It remains then for managers 


The credentials committee reported 
that nearly 100 telephone exchanges 
had properly accredited representa- 
tives present, and about 30 manufact- 
uring companies were also entitled 
to membership in the convention. 

Diversion was caused by a row 


J. W. Doudna, Barnesville, Ohio. 

D. Jamison, Newcastie, Pa. 

A. V. Dively, Altoona, Pa 

T. J. Shufflin, Butler, Pa 

8S. C. 8. Keel, Waterloo, I). 

Peter E. Blow, Knoxville, Tenn. 

J.C. Duncan, Knoxville, Tenn 

G. L. Hartwig, Cleveland, Tenn 

C. C. Crochran, Bristol, Tenn 

Chas. E. Phelphs, Jr., Wilmington, Del. 
(Continued on page 316.) 
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THE NIAGARA-BUFFALO TRANS- 
MISSION LINE. 





READ BEFORE THE NATIONAL ELEC- 
TRIC LIGHT ASSOCIATION, JUNE 9, 
1897, BY J. G. WHITE. 





(Continued from page 298.) 


First cost within reasonable limits 
should always be considered secondary 
to good construction, so that you will 
probably concur in awarding first 
place as a factor in problems of this 
nature to the avoiding of interrup- 
tions. This is surely of primary 
importance in most lighting work, 
and it is easy to conceive of circum- 
stances where the unexpected shutting 
off of power might have more sericus 
or possibly more fata] resultsthan could 
ever arise from sudden deprivation of 
light. Entering into this problem of 
sure and continuous operation, we have 
the same two factors entering which 
usually confront us in connection with 
any electrical installation; namely, 
insulation and mechanical strength, 
In low-tension plants of all kinds the 
insulation is usually accomplished 
with ease, and any probable defects 
are likely to be of minor importance ; 
but on such a Jine as that under dis- 
cussion the importance of these two 
factors is practically equal and they 
are mutually inter-dependent. This 
has been practically illustrated by the 
experience afforded by the present 
line. With units of an ordinary size 
a short-circuit on a line carrying 
10,000 volts, even if through a defec- 
tiveinsulator, a wooden cross-arm and 
a wooden pole, would make itself mani- 
fest at the power station by the open- 
ing of a circuit-breaker, the blowing 
of a fuse or some similar method. 
With the huge generators which 
furnish power for the line the effects 
are different. Of what importance 
to a 5,000-horse-power dynamo is the 
current which will leak down a wood 
pole, even when wet? Nevertheless, 
this same current is sufficient to char 
or burn the pin under a defective 
insulator. During one night last 
Fall, while an attempt was being 
made to operate the lineon temporary 
insulators, the best obtainable at the 
time, the ends of no less than five of 
the large cross-arms used on this line 
were burned entirely off, and this, 
too, without any manifestation having 
been made at the station that any- 
thing unusual had occurred. This 
naturally raises the questions whether 
it is possible to procure insulators 
which can be depended on to main- 
tain the insulation on a circuit carry- 
ing 10,000 volts cr over, and whether 
it is not good practice to have fewer 
poles and, consequently, less weak 
spots in the form of insulators. There 
are two sides to this question, and 
both deserve serious consideration in 
designing any transmission line. 
Let us assume that poles are set 100 
feet apart and allow a sag in wires, 
between supports, of 20 inches, 
or one-sixtieth of the length of the 
span; we find that the area of the 
wire in use on this line is .267 of one 
square inch, and that its tensile 
strength, even assuming a high value 
for soft copper, is about 10,000 pounds. 
Allowing the same deflection, one- 
sixtieth of the length of the span, 
this determines the maximum safe dis- 
tance between poles as 178 feet, allow- 
ing a factor of safety of four, and 
shows that the cables might be ex- 
pected to break if the span were 
lengthened to 712 feet, not allowing 
for wind pressure or extra load due 
to ice. 

Assuming a tensile strength of 
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8,000 pounds per square inch for yel- 
low pine, we find that the larger cross- 
arms used on the line. which are 
12 feet long and nearly five inches 
wide by six inches high, would sup- 
port a load of 270 pounds on each end 
without bracing, and of 360 pounds 
on each end with the steel angle 
braces used, and this, too, with a 
factor of safety, of 10, an unnecessary 
margin when we consider that the 
arms are all specially selected heart 
long leaf Georgia pine. Similarly 
these cross-arms would have the same 
factor of safety carrying three power 
cables on each side with spans 177 
feet long if without braces. and 366 
feet long with braces. Besides giv- 
ing this added strength the braces 
used on this line prevent such vibra- 
tion and oscillation as usually take 
place with the ordinary strap-iron 
braces, such oscillation being the 
cause of many of the petty troubles 
on ordinary lines. These braces were 
each made froma single piece of steel 
angle two and one-half inches by two 
inches by one-quarter inch, bent to 
shape and forming, when finished, a 
truss 18 inches deep and five feet in 
extreme length, their weight being a 
little over 20 pounds each. Assum- 
ing again that poles are set 100 feet 
apart, we find that 12 wires with 
cross-arms, insulators, etc., would 
present an area to the wind aggre- 
gating about 67 square feet, and that, 
consequently, each pole would be 
subjected to a side strain, when wind 
pressure was 30 pounds per square 
foot, of about 2,010 pounds. A 
sound, 50-foot cedar pole, eight inches 
in diameter at top and 18 inches in 
diameter at butt, eight feet being held 
rigidly in the ground, would be capable 
of withstanding, before breaking, a 
side pressure near its top of only about 
4,900 pounds, and of only about 3,400 
pounds when a layer two inches thick 
had decayed around its circum- 
ference. 

With spans of 100 feet the pole 
would therefore have a factor of 
safety of only about two and one-half 
when new, while the wires would 
havea factor of safety of about seven, 
and the cross-arms of about 26. 
The advantages of having cross-arms 
amply strong are so evident, and the 
possible reduction in cost such an in- 
significant part of any ordinary line 
carrying much copper, that it would 
seem foolish to reduce the size of 
these in order to bring their strength 
down to correspond with other parts 
of the line. 

It is evident from the above that 
the weakest point of this line, mechan- 
ically, is the pole, in spite of the fact 
that, as advised by one of the prom- 
inent members of your executive 
committee, final decision was made 
in favor of spacing the poles 75 feet 
aparton straight, and proportionately 
closer on curved parts of the route. 
The only reasonably safe and prac- 
tical method of decreasing the num- 
ber of weak spots furnished by the 
insulators would be to use poles larger 
than eight-inch tops, or to brace the 
poles to withstand this wind strain. 
Fifty-foot poles having tops greater 
than eight inches are now hard to 
find, and, although 35-foot poles were 
used on a part of the company’s pri- 
vate right of way, nevertheless, many 
50-foot, and even a few 65-foot poles 
were required to avoid obstructions 
and for crossing railroads and high- 
ways. The only feasible plan, there- 
fore, would seem to be to brace the 
poles laterally, which can readily be 
done if set in pairs, but which would 
be very difficult to accomplish in a 
satisfactory manner with asingle line. 
This naturally brings us back to the 
question, ‘‘ Are insulators such insur- 
mountably weak links in such achain, 
and is it not possible to get insulators 
which can be depended on even when 


supporting wires under a pressure of 
10,000 volts?” This can be most sat- 
isfactorily answered by again narrat- 
ing the experience with this line. 
During the past eight months insula- 
tors have been sent to Niagara Falls 
by four of the works which are 
amongst the first six in this country 
in the production of porcelain for 
electrical use. Of asample lot of 10, 
received a few days ago for test from 
one of these factories. one had broken 
in transit, eight broke down under 
the strain of electrical pressure, vary- 
ing from 16,000 to 36,000 volts, and 
the last broke down under 40,000 
volts strain. This latter would seem 
to be a minimum safe test limit for 
any insulator expected to sustain a 
regular strain of 10,000 volts, and is a 
test which any mechanically good, 
well vitrified insulator of ordinary 
design will pass. As several previous 
lots from the same factory showed 
even poorer results, the manager of 
that company states that he hopes 
within a few weeks to be able to 
furnish insulators which will stand a 
40,000-volt test. It is only fair to 
state that these insulators were of a 
smaller type than, and different design 
from, those in use in the Niagaraline. 
Several lots of somewhat similar insu- 
lators from another factory gave about 
the same results. 

Several thousand insulators of a 
diameteralmost equal to theround type 
now on the line. but of a design some- 
whatdifferent in details, were furnished 
by a third porcelain works. These 
were all supposed to have been tested 
and to have successfully withstood a 
pressure of 40,000 volts at the factory 
before shipment. When, however, 
these were tested at Niagara Falls, 
by Mr. Lincoln, the electrical super- 
intendent of the Cataract Construc- 
tion Company, it was found that a 
large majority of them broke down 
under a 40,000-volt test, illustrating 
that a dry test. such as had been pre- 
viously made. is useless for practical 
purposes. The method of test used 
at Niagara Falls, was as follows: The 
insulators were set inverted in a 
shallow iron pan, in lots of about 20, 
the bottom of the pan being covered 
with an inch or two of water contain- 
ing alittle salt. A little of the same 
brine was poured into the pin-hole of 
each insulator, and into this was 
thrust a smal] piece of metal such as 
an ordinary iron spike or the small 
round zine rod from an ordinary sal- 
amoniac battery, this heing connected 
to one side of the testing circuit, the 
other heing connected to the pan con- 
taining the insulators. After the 
metal rod had been placed in the 
brine in the pin-hole of an insulator, 
the primary circuit of the testing 
transformers, specially built for the 
purpose, was closed ; and, if the insu- 
lator was weak, this was quickly 
manifested by a series of sparks 
through the punctured porcelain. 
Experiments made with pure water 
and with brine showed that there was 
no difference in the results; but that 
any weakness was manifested a little 
more quickly with brine, besides 
which the salt imparted the charac- 
teristic bright sodium color to sparks, 
otherwise almost colorless and diffi- 
cult to detect. 

As it was important that the line 
should be ready to deliver current 
by a specified date, the test was re- 
duced on these insulators to 20,000 
volts, and all which withstood this 
pressure were passed for temporary 
use. These insulators were later re- 
placed by some of those now on the 
line, all of which successfully passed 
a 40,000-volt test, made as above 
described. 

A lot of the temporary insulators 
illustrated the old saying that every 
rule has its exception, for when, after 
removal from the line, they were 
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tested under 40,000-volts pressure, a 
solitary insulator from a total of 1,150 
was able to pass muster. 

Of the insulators shipped by the 
fourth factory and of the two types 
now on the line about 25 to 40 per 
cent were usually found to be de- 
fective, breaking down under 40,000 
volts, this percentage decreasing in 
the last shipments received. It is, 
however, worthy of special note that 
since the last of the temporary in- 
sulators were removed from the line, 
there has not been one minute’s 
suspension of current supply due to 
defective insulators. During this 
time, some three or four months, 
three insulators have been replaced, 
none of these being of the oval type. 
Two of these three had been broken 
while being put in place, aud the 
third was broken by a stone or other 
missile. In all three cases only the 
outer petticoat was broken, and the 
insulator continued to do satisfactory 
service until] such time as it could be 
replaced without affecting the oper- 
ation of the line. Apparently, there- 
fore, it has been demonstrated that it 
is possible to secure insulators which 
are reliable. That there have been 
no greater troubles in the past from 
defective insulators is probably due to 
the fact that most of the large trans- 
mission plants in operation under 
high voltage, up to within a few 
months, have been in the far West, 
where a climate prevails very different 
from that natural to this immediate 
region. 

In the above, and other experi- 
ments with insulators, some interest- 
ing facts have developed and are 
worthy of note. The insulating 
strength of porcelain depends almost 
entirely on the thoroughness of its 
vitrification and very little on its 
thickness, a thin china teacup having 
successfully withstood a pressure of 
60,000 volts, while a porous piece of 
porcelain, two inches thick, was read- 
ily pierced by 20,000 volts. It is, 
therefore, practically unnecessary to 
test electrically any insulator which, 
when broken, will not pass a good 
absorption test, using red ink or other 
fluid. 

It is quite, if not entirely, impos- 
sible to puncture u glass insulator, 
even an ordinary pony telegraph in- 
sulator withstanding any pressure 
which can be applied, the last being 
determined by the pressure which 
will send an arc around the insulator. 
The objection to using glass insn- 
lators in the past has been due to the 
difficulty in getting a well annealed 
and mechanically strong insulator of 
such massive design as is needed for 
this work and to the hydroscopic 
property of glass, which is not shared 
by porcelain. The first can un- 
questionably be overcome by care in 
manufacture. Theimportance of the 
second has probably been exaggerated 
in most calculations made in the 
past, due to an inadé¢quate appreci- 
ation of the static effects of 10,000 
volts in warding off snow-flakes and 
drops of rain, and to a less extent of 
the rapidity with which water falling 
on such insulators is evaporated by 
the heat of the current leaking over 
the surface. 

It is, consequently, reasonable to 
expect that the use of glass insulators 
for high-voltage lines will greatly in- 
crease with improved manufacture. 
Meantime any lines erected should 
have the best obtainable porcelain, 
and every insulator should be sub- 
jected to test. 

(To be continued.) 
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ELECTRIC RAILWAY NOTES. 

The Gettysburg, Pa.. Electric 
Railway has been sold to Horace A. 
Doan, Max Riebenack and Luther H. 
Bent for $50,000. 

The Ballston Spa, N. Y., Terminal 
Railway (an electric trolley system 
covering several towns) has passed 
into contro] and management of 
Justus Cox, Jr., of Philadelphia, Pa. 


The Louisville, Ky., Street Rail- 
way Company, J. B. Speed, presi- 
dent, will expend $250,000 in replac- 
ing animal power by electric motors 
on its street railway lines in Louis- 
ville. 

The regular quarterly dividend of 
one and one quarter per cent has 
been declared hy the Metropol:tan 
Traction Company, of New York city, 
payable July 15. Books close June 
30 and reopen July 16. 

The Railroad Commissioners have 
granted the application of the Metro- 
politan Street Railway Company, of 
New York, for permission to change 
its motive power on the Fourth and 
Madison avenue lines from horses to 
underground electricity. 


It is rumored that the People’s 
Ra lway Company and the City Rail- 
road, of Dayton, Ohio, will shortly 
consolidate. ‘The People’s is a con- 
solidation of the White Line and 
Third street lines, of Dayton, and the 
stock is mostly owned by Cincinnati 
parties. 

The Brooklyn Heights Railroad 
Company, of Brooklyn, N. Y., has 
called a sudden halt on the extensive 
transfer system by which, for asingle 
fare, a passenger could shift himself 
from one to almost any other line of 
the road. In lieu, however, of the 
usual transfers, through cars to all 
the favorite suburban resorts will, be 
run with more frequency for a single 
fare. 


The Chicago, Iil., & Northern 
Pacific Railroad will change its equip- 
ment from steam to electric power on 
July 1. It has also arranged with 
the Metropolitan Elevated to run its 
trains into the city over that line. 
The road was leased about a year ago 
by the Suburban Railroad Company 
for 50 years. It controls 15 miles of 
double track, and takes in all the 
suburbs west of the city in a terzitory 
having about 200,000 population. 

The traffic arrangement just made 
by the Consolidated Traction Com- 
pany, of New Jersey, with the Pater- 
son Railway Company added 40 
miles to the system, making a total 
of over 215 miler. This is believed 
to be the most extensive system of 
connecting electric roads in the 
United States, and probably in the 
world. The joint traffic arrange- 
ment gives easy and cheap communi- 
cation between over 20 important 
cities and towns and hundreds of 
villages. 

The Easton, Palmer & Bethlehem, 
Pa., Street Railway Company, witha 
capital stock of $150,000, has been 
granted a charter for a road between 
Easton and Bethlehem. W. B. Fer- 
guson, of Boston, is the president, 
and Charles E. Barnes, of Plymouth, 
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Mass., the treasurer; ‘among the 
directors is C. A. Richardson, of 
Boston; the incorporators include 
Frank E. Lowe, Greenfield, Mass.; 
Michael P. McGrath, George A. 
Murch and Wesley A. Kendall, 
Worcester, Mass., and N. Sumner 
Merrick, of Boston. 

Plans are maturing for an extensive 
system of electric railway lines to 
connect Missouri and Kansas towns. 
At present Joplin, Webb City, Carter- 
villeand Carthage, Mo., and Galena, 
Kas., are connected by the Southwest 
Missouri Electric line. The Galena 
council has just granted a franchise 
to the Southwest Kansas Electric 
Railway Company to run through its 
main street. ‘This road is to be built 
to Baxter Springs, and by way of 
Empire to Joplin, making a circuit 
of about 30 miles through some of 
the richest mining lands in the 
district. 

The New York State Railroad Com- 
missioners announced in Albany last 
week their favorable decision on the 
application of the Metropolitan Street 


The Revolving Field Type of 
Alternating-Current Generator. 


The development of the revolving 
field type of alternating-current gen- 
erator and the standardization of a 
complete line, both for the monocyclic 
and three-phase systems, has of late 
occupied the attention of the engi- 
necring department of the General 
Electric Company with successful re- 
sults. ‘The alternators are designed 
for the standard frequency of 60 
cycles and for pressures ranging be- 
tween 500 and 5,000 volts. 

The machines are built on the 
same lines as the General Electric 
type of induction mo'or. ‘The sta- 
tionary armature is built up of lamina- 
tious stamped from specially selccted 
and tested steel plates. Ample spaces 
are left for ventilation and the coils 
are covered and protected by shields. 
The base of the armature is of smooth 
cast-iron and the pedestals support- 
ing the bearings are provided with 
spherical seats, which support the 
boxes and allow of perfect alignment. 

The removal bearings are, of course, 

















GENERAL Exvectric Company’s REVOLVING FrELD ALTERNATING-CURRENT 
GENERATOR. 


Railway Company for permission to 
introduce the underground trolley 
system of traction on the Fourth and 
Madison avenue lines in New York 
city. President H. H. Vreeland, of 
the street railway company, said that 
the company would begin the work of 
electric installment as soon as prac- 
ticable, but that he could not be 
more precise as to date, as there had 
been no conference since the decision 
was announced. 


Albert Appleton, in the Supreme 
Court in Brooklyn, N. Y., last week 
began suit aguinst the Atlantic 
Avenue Railroad Company to recover 
$25,000 damages for injuries received 
while employed asa conductor. He 
said that the car gave a sudden jerk, 
and in order to save himself he 
grabbed one of the signs on the car, 
which gave way. He fell to the 
ground, receiving a fracture of the 
left arm and other injuries. Counsel 
for the company moved for a dis- 
missal of the suit, as the signs were 
not placed in position for passengers 
or others to touch. The motion was 
granted. 


self-oiling, with the oilways so cut as to 
give an even flow of oil from the 
resting places of the rings in the 
shaft to the end of the bearings where 
the oil returns to the reservoir. 

The revolving field is extremely 
simple of construction. It is merely 
an iron spider mounted on a shaft 
carrying a soft-steel ring serving as a 
yoke for the pole pieces, which are 
made up of laminated iron with polar 
projections. The field coils are re- 
movable, and in the larger sizes are 
wound with flat copper strips placed 
edgewise to allow of free egress from 
the coils of any heat. ‘The armature 
can be moved along the base to facili- 
tute access to fields ‘and armature 
winding. 

With a high efficiency, these 
alternators combine good inherent 
regulation and can be, if desired, 
compounded for accurate automatic 
regulation. Such compounding in 
certain cases is not necessary to con- 
venient operation and may be omitted. 
When compounded, a commutator is 
mounted on the shaft and rectifies 
current supplied from a series trans- 
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former in the main circuit. These 
compounding devices are not, how- 
ever, included in the generator, prop- 
erly so called. ‘They come under the 
head of extras. The temperature of 
the armature and the field windings 
does not rise above 45 degrees centi- 
grade above that of the surrounding 
atmosphere. 

The new type of generator is not, 
of course, intended to displace the 
revolving armature type. ‘The re- 
volving field type has its own special 
field of usefulness. It is free from 
high- potential collector rings and 
commutators, the only collector rings 
being the two used to bring the 
exciting current to the revolving 
fields. The high-potential part of 
the alternator—the armature—being 
a stationary structure can be wound 
and insulated for much higher press- 
ures than is desirable for revolving 
armatures, and the current can be 
fed directly into the line without the 
intermediary of step-up transformers. 
All the high-potential terminals are 
effectually insulated. 

The revolving field alternators can 
be wound for the two-phase system 
when desired, and when so wound 
are so arranged that armature coils 
can be cut in or out to give independ- 
ent regulation of the two phases. 

During the past year the (ieneral 
Electric Company has built a number 
of machines of this type, some for 
belt drive, but principally for direct 
connection to water wheels and steam 
engines. ‘The illustration shows a 
750-kilowatt, 40-pole, three-phase 
machine, running at 175 revolutions 
and delivering current at 4,400 volts. 
It is one of 12 which will be used 
on the great Lachine Rapids installa- 
tion. 


_— ; 
Dyer & Driscoll. 

Messrs. Dyer & Driscoll, the well 
known patent experts and attorneys, 
have removed to the new Bank of 
Commerce Building, 31 Nassau street, 
New York city. This building is 
one of the finest in the metropolis 
and Messrs. Dyer & Driscoll have se- 
cured handsome and commodious 
quarters on the twelfth floor, where 
express elevators will rapidly carry 
their numerous clients. 

The increased room in the new 
quarters enables a Jarger force to be 
employed, and, while the firm has 
been in its new place since before 
May 1, it has not especially desired 
to muke known the fact of its re- 
moval to prospective new clients until 
it was thoroughly settled and equipped 
for conducting new business. The 
firm continues to make a specialty of 
electrical inventions of importance, 
both in the matter of obtaining pat- 
ents thereon and in connection with 
litigation in relation thereto. 

— : 

At a meeting of the Oxford & 
Welchville, Me., Electric Railroad 
Company, George W. Hazen, of Ox- 
ford, was elected president; G. W. 
McFadden, of Auburn, vice-presi- 
dent, and John B. Robertson, of Ox- 
ford, treasurer. About $8,000 of the 
necessary $20,000 is subscribed, and 
the outlook for the construction of 
the road in the near future is excel- 
lent. 
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Lehigh Valley Creosoting Co., creosoted 





PN ies sddceudssodeiesscresevarcesssss xiv 
Lockwood Long-Distance Telephone & Tele- 

graph Co. of America..........00.eeseee0s vii 
McCaskey & Holcomb Co............0+s00005 ix 
Marshall, Wm., condensers................. x 
Michigan Electric Co..... ..cccssecsecesoees ix 
National Conduit & Cable Co.............+. iv 
New England Engineering Co............... v 
New York Telephone Co..................5+ x 
Novelty Electric Co., supplies. ...........+++ xiv 
Ostrander, W. R., & Co., supplies........... x 
Okonite Co vii 
Paiste, H. T., Co vii 
Partrick & Carter Co., electrical supplies for 

BOUROWOTS coccccscccceses cosceccccccesees vii 
Pettingell-Andrews Co..............65eeees . iii 
Phillips Insulated Wire Co., wire............ viii 
SY Be Ee i oc cccccccsecccececscces ix 
Royce & Marean, electrical supplies......... xi 
Safety Insulated Wire and Cable Co........ iv 
Schiff, Jordan & Co., carbons.......... ... viii 
Sessions Foundry Co.........0.....-sseveees ix 
Standard Thermometer & Electric Co. .... iv 
Sterling Supply & Mfg. Co..........0ceeeseee xiv 
Stromberg-Carlsen Telephone Mfg. Co..... vii 
Utica Electrical Mfg. & Supply Co.......... vii 
Viaduct Mfg. Co., telephones, etc........... xi 
WR PIS Giiivcicccescvesecsccseces xiv 
Wedderburn, John, & Co., patents.......... ix 
FRE BOT Oe sccncccccscceconsseveves iv 
Western Telephone Construction Ce........ xii 
Westinghouse Electric & Mfg. Co........... vi 
Weston Electrical Instrument Co., measur- 

Set TROND. 0. cnccvcsessccccccccess viii 
White & Co., J. G., engineers and con- 

CI vndtateressscveseseess evcceusues x 
Williams-Abbott Electric Co................ xi 








The French Oustoms Service has 
discovered another new use for the 
X rays. Apparatus is to be kept at 
all the larger customs offices for the 
purpose of checking the prevailing 
practice of smuggling. Heretofore 
great quantities of watches, jewelry 
and other articles of high valuation 
have been concealed by stowing them 
in the legs of tables, and ink recep- 
tacles, and have thus escaped the 
It is believed that by 
means of the X rays such articles will 
be readily detected. 


custom officers. 





The most conspicuous display feat- 
ure of the Queen Victoria Jubilee in 
London last week was the reflection 
on St. Paul’s dome of a number of 
The 


lamp decorations along the line of the 


electric searchlights. electric 
procession were also a noticeable ex- 
hibit. 
Queen the electric light, the telephone 


Yet when Victoria was crowned 


and the telegraph were unknown to 
the world. What wonderful triumphs 


of science her reign has witnessed ? 





Only a few months have elapsed 
since the operation began of the 
plant for electrically using the power 
of Niagara Falls. Last week, new 
contracts were awarded for apparatus 
for developing the power of the upper 
St. Lawrence for distribution by 
transmission throughout extensive 
adjacent country. The work will be 
the largest of the kind yet under- 
taken, and nearly doubles in magni- 
tude that successfully installed at the 
Falls of Niagara. The task is en- 


tered into after a searching and 
critical study of the Niagara Falls 


adaptation, and the same machines, 
covered by the Tesla patents, will be 
used as are in place there. English 
capital is backing the new enterprise, 
and, we believe, its engineering and 
financial success is beyond question. 





In spite of the assertions of several 
of our contemporaries to the contrary, 
it has been practically proved that it 
is possible to burglarize a safe by 
means of electrical current obtained 
by tapping an electric railway circuit. 
At Chagrin Falls, Ohio, early last 
Saturday evening, burglars entered the 
bank of Rogers & Son, having pre- 
viously attached a wire to the trolley 
line of an electric railway. This wire 
was carried through a transom to the 
safe. Another wire was attached to 
the track rail and brought into the 
bank. A carbon point was used to 
create an arc, and an attempt was 
made to melt the knob of the com- 
bination on the safe. The scheme 
was working all right and the knob 
was nearly melted off when the cur- 
reut was shut off the railway circuit 
shortly after midnight. The thieves 
evidently knew what they were about, 
as they had even gone so far as placing 
a little pile of sand under the knob 
for the molten metal to fall upon and 
thus avoid setting fire to the floor. 
They would probably have succeeded 
in their attempt had the current sup- 
ply lasted for a few minutes longer. 





Our old-time, but not much es- 
teemed friend, John W. Keely, has 
‘exhibited ” his motoragain. There 
happened to be one capable electrician 
in the party, Mr. A. C. Brown, of the 
Western Union Telegraph Company. 
He was not fooled a moment. 
interview, Mr. Brown said: 


In an 


Nothing that I saw would justify 
me in saying that any useful discovery 
in dynamics has been made. At no 
time did the motor, or ‘‘etheric en- 
gine,” or whatever you may choose to 
call it, develop more than one-twen- 
tieth horse-power. In some of the 
printed reports of the test, I see that 
it is said as high as 10 horse-power 
was developed. That is not so. 

When it came to an examination 
of the motor, we were stopped before 
we got very far. We were not al- 
lowed to find out, even if we could, 
just what it was that came from the 
‘sympathetic generator,” or to test 
the composition of the ‘‘vitalized 
disks.” No examination was allowed 
of the composition of the “‘sensitized 
cartridges.” How, then, was it pos- 
sible for us to draw any conclusions 
as tothe practical value of the motor? 
I saw nothing to convince me that it 
has a practical value. I can imagine 
that the ‘‘wheels went ’round” by 
some device such as the late Mr. 
Hermann might have conjured up. 
Mind you, I do not say that such is 
the case, but from all I saw it might 
have been. 


Although a 30-year-old invention, 
this ‘‘motor” is evidently still with- 
out power—as it will be to the end of 


time. 
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THE INDEPENDENTS. 
The telephone interests outside 
the control of the American Bell 
Telephone Company have effected 
One 


represents the operating telephone 


two national organizations. 


exchanges, and the other, to a con- 
siderable extent, the manufacturing 
interests. A full account of the pro- 
ceedings at Detroit is presented in 
this issue. 

After an animated convention, ex- 
tending over two days, the delegates 
from the operating telephone com- 
panies elected a staff of intelligent 
and active officials and adopted a 
comprehensive constitution, under 
which it is expected to secure as 
members the entire opposition tele- 
phone organizations of the United 


States. The manufacturers also or- 
ganized, and will no doubt work in 
harmony with the consumers. 
Altogether, the independent inter- 
ests are to be congratulated on the 
strength, ability and determination 
presented at this first convention. 





PERSONAL. 

Mr. Mark A. Replogle, of the 
Replogle Governor Works, Akron, 
Ohio, made a brief visit to New York 
city last week. Mr. Replogle reports 
a decided revival of water-power de- 
velopment in all parts of the country. 


Mr. Samuel A. Duncan, of Pitts- 
burgh, was a New York visitor last 
week, having just returned from an 
extensive trip South. Mr. Duncan 
is one of the active men connected 
with the Postal Telegraph company, 
and is now, after years spent in the 
electric lighting field, devoting him- 
self entirely to his first love, the 
telegraph. 

Mr. S. M. Bryan, the president of 
the Chesapeake & Potomac Tele- 
phone Company, Washington, D. C., 
is a gentleman of ability and energy, 
but when he tackled a bicycle in an 
unguarded moment he was so badly 
thrown that he traveled with the aid 
of crutches several days. Mr. Bryan’s 
many friends throughout the tele- 
phone fraternity of the United States 
will be glad to learn that, on the 21st 
day of June, at 1.30 p. M., he was able 
to throw aside the crutches and pro- 
ceed in a normal way. 

Mr. W. A. Vail has accepted the 
position of superintendent of the 
Central Union Telephone Company, 
in charge of the Indiana division, 
with headquarters at Indianapolis. 
Mr. Vail for three years past has 
been special agent for the American 
Telephone and Telegraph Company 
(long distance), and is a widely known 
and successful telephone representa- 
tive. He was one of the early men 
in the field, having been identified 
in a responsible way with the Bell 
Telephone Company, of Maine, in 
1880, and afterwards general super- 
intendent of the Metropolitan Tele- 

hone Company (now the New York 
Telephone Company). Mr. Vail isa 
thoroughly experienced telephone 
man, and the Central Union Tele- 

hone Company is to be congratu- 
ated on securing his services for the 
important territory he will control, 











June 30, 1897 


WESTINGHOUSE COMPANY’S AN- 
NUAL REPORT. 





FULL TEXT OF PRESIDENT WESTING- 
HOUSE’S REPORT TO THE STOCK- 
HOLDERS—ANNOUNCEMENT OF A 
LARGE CONTRACT—A DIVIDEND 
DECLARED — BOARD OF  ODItI- 
RECTORS RE-ELECTED. 


Your board of directors present 
herewith the balance sheet showing 
the financial condition of your com- 
pany as of March 31, 1897. 

Owing to the removal operations 
from the old into the new shops, 
your board of directors was unable 
to present a balance sheet for March 
31, 1896, based upon actual values of 
inventories. 


The class of electrical business con- 
ducted by your company has been in 
a depressed condition during the past 
two years, owing to the almost com- 
plete interruption in the building of 
new railways and new power stations. 
Notwithstanding these unfavorable 
conditions and the heavy charges to 
current expense account, due to the 
removal to the new works and the 
making of new tools, patterns, etc., 
the company’s earnings have exceeded 
the amount required for the dividends 
on the preferred stock, which have 
been promptly paid. 

By comparing the present balance 
sheet with that for March 31, 1895, 
it will be seen that there has been 
made a reduction in the surplus 
account of $1,577,735.93, due to 
amounts written off in connection 
with the disbandment of the old 
factories, the sale of obsolete tools, 
machinery and stock, depreciation 
of inventory, bad debts, the adjust- 
ment and settlement of old accounts, 
and the book loss from the sale of 
stocks and bonds owned by the com- 
pany, and also the book loss resulting 
from the sale, at the price mentioned 
below, of $3,000,000, par value, of 
‘assenting stock.” 

On June 4, 1896, your company 
authorized the increase of its capital 
stock from $10,000,000 to $15,000,- 
000, and your board of directors 
effected a sale of $3,000,000, par 
value, of the new assenting stock 
thus authorized to the Security In- 
vestment Company, of Pittsburgh, 
which realized to the company $2,- 
489,000, of which amount $1,260,000 
was received in cash, $329,000 was 
represented by patents and property, 
and the remaining $900,000 in 
interest-bearing notes secured by 
collateral; $300,000 of such notes 
were payable July 5, 1897, and have 
been paid ; $300,000 are payable July 
5, 1898, and the remaining $300,000, 
July 5, 1899. 

Pursuant to the terms of the con- 
tract with the General Electric Com- 
pany, for the exchange of licenses 
under the patents of the two com- 
panies, of which you were notified by 
a circular letter dated April 2, 1896, 
your company has purchased outright 
for $216,600 the Tesla patents for 
multiphase-current motor, in order 
that both companies might manufact- 
ure apparatas covered by those 
patents without the payment of 
royalties, other than those provided 
for in the agreement between the two 
companies. For like reasons your 
company purchased, for $72,231.17, 
the entire capital stock of the R. D. 
Nuttal company, which has a com- 
plete workshop for its purposes, and 
manufactures trolleys for the General 
Electric Company and your company, 
and gears and other railway supplies 
for the general market. The stock 
purchased is considered fully worth 
its par value of $118,000. Your 


company also purchased for $58,500 
and the transfer of certain patents 


ELECTRICAL REVIEW 


acquired through its agreement with 
the Security Investment Company, 
12,433 shares of the Electro-Magnetic 
Traction Company, out of a total 
issue of 20,000 shares. 

The agreement between the General 
Klectric company and your company 
has been in force a little over a year, 
and the wisdom and value of the 
union of patents has been fully estab- 
lished. The patents of the two com- 
panies, thus brought together, have 
a commercial value which can not be 
adequately appreciated by those not 
familiar with the electrical business. 
These patents are numbered by the 
thousand, and, within the field 
covered by the company’s business, 
relate to every conceivable electric 
system and kind of apparatus to the 
minutest detail. Their present book 
value is less than the sum expended 
in acquiring and developing them. 
The terms of the contract between the 
General Electric Company and your 
company fix the respective values of 
the patents at 6244 per cent for the 
General Electric Company and 37% 
per cent for your company. The 
patents owned by your company are 
carried at $4,689,080.89, or less than 
37% per cent of the aggregate book 
value of the patents of both com- 
panies. Many of these patents have 
already been sustained by the courts, 
while in numerous instances in- 
fringers, after being made acquainted 
with the situation, have agreed to 
cease infringing. 

During the past year many valuable 
patents have been acquired in the 
interest of the two companies at 
moderate cost, while the expense of 
carrying on suits has been greatly 
less than the sum formerly expended 
by the two companies. 

A liberal course is being pursued 
in the enforcement of these valuable 
rights, and there is reason to expect 
that the time is near at hand when 
the patent property now being 
managed as a common interest will 
be generally recognized as exceeding 
in value and importance that of any 
other manufacturing interest. 

These items appear on the books at 
cost. It was the expectation of your 
board of directors that a large part of 
the bonds and stocks of lighting 
companies on hand could be disposed 
of from time to time, but there has 
been no market for the sale of such 
securities during the past two years. 
These stocks and bonds have, as a 
rule, increased in intrinsic value, and 
it is proposed to pursue the policy of 
selling them whenever advantageous 
terms can be secured. 

It has not yet been possible to 
dispose of the old factories of your 
company and of the United States 
and Consolidated companies. It is 
expected that with the improvement 
of business a market will be found 
for these properties. 

It is the hope of your board of 
directors that the proceeds of the sale 
of stocks and bonds and old factories 
will, in the near future, be sufficient 
to care for the indebtedness of the 
company, leaving the quick assets for 
the regular current business. 

The utilization of water power, and 
its transmission by electricity, have 
given great prominence to the Tesla 
patents, which, together with numer- 
ous other patents controlled by your 
company and the General Electric 
Company, should insure to the two 
companies the sale of all the power- 
transmission apparatus used in this 
country. 

About two years ago your company 
installed at Niagara Falls, for the 
Cataract Construction Company, 
three 5,000-horse-power generators, 
and in January of this year were 
awarded by that company the con- 
tract for five additional generators of 
the same capacity, which are now 
under construction. 


Your company has also just been 
awarded a contract for 15 5,000- 
horse-power generators by the St. 
Lawrence Power Company, which is 
the largest single order yet given for 
power-transmission oo 

Your company should derive great 
benefit from the execution of this 
contract, since no other company has 
yet attempted work of this size and 
importance. The securing of these 
contracts was, without doubt, due to 
the success of your apparatus at 
Niagara Falls, and to the most com- 
plete facilities which your company 
now has at its new works, at East 
Pittsburgh, for the manufacture of 
large electrica] units. 

Your company has made marked 
progress in the development of appa- 
ratus for the operation of suburban 
and interurban trains on main rail- 
ways, and it has installed at Hast 
Pittsburgh, on the tracks of the 
Pennsylvania Railroad, experimental 
apparatus, where important experi- 
ments are constantly being carried 
on. We believe your company is now 
more fully equipped and has better 
facilities for work of this kind than 
any other concern. 

Your workshops at East Pittsburgh 
are in complete order, and have the 
advantages for manufacturing which 
it was contemplated they should 
possess. Its facilities, arrangements, 
machinery and tools enable it to 
undertake work of the largest char- 
acter which may be proposed. All 
that has been said heretofore with 
reference to the property of your 
company at this place, and the oppor- 
tunity it affords for economical oper- 
ations, has been more than borne out 
by the facts. These works stand on 
your books at $2,769,886.26, of which 
$1,290,732.85 is for real estate and 
buildings, and $1,479,153.41 for 
machinery and tools, making an ex- 
ceptionally low cost for works of such 
great capacity. 

The engineers of your company 
have acquired a world-wide reputation 
in mechanical and electrical engineer- 
ing, a fact well illustrated by the 
close copying by other manufacturers 
of plans, systems and designs which 
had their origin in your offices or 
works. The character of the appa- 
ratus turned out at your new works 
has given your company substantial 
trade advantages. 

By order of the board, 
GEORGE WESTINGHOUSE, 
President. 

Pittsburgh, Pa., June 23. 

BALANCE SHEET, MARCH 31, 1897. 


ASSETS : 
Cash in banks...........+00-sseeseeeeee $330,193 89 
BERS POCSIVRRED. 20.000 ccccccccccccccccce 48,207 09 
Accounts receivable............... «+++ 1,604,547 19 


Material in stock and in course of 
manufacture (at cost of labor and 
material 

Amounts advanced leased co 

Bonds ( value, $1,395,094.79) 

Stocks value, $10,470,611.02)...... 


eevcccccescccsccecessccseccs 1,636,612 33 
jes 569,766 56 
1,852,655 31 


toc! 611. 4,612,223 87 
Real estate and buildings, Pittsburgh. 455,115 71 
New factory—land and buildings. 

$1,290.732 85 
Less—First Mtg. 
on land and 
bldgs. (final 
payment due 
April 1, 1900). . $325,000 00 
First Mtg.second 
urchase of 
and (due July 
1, TEeceseses 59,300 
———— _ 384,300 00 
IE ssisncscmamiigesstedeseneeteeeues 906.432 85 
Machinery and tools...........++-++++ 1,479,153 41 
M MRRSOUS. « cc ccccccccccecsccecesces 286,306 40 
Charters, franchises and patents. .... 4,689,080 89 
$17,965,295 05 
LIABILITIES : 
Accounts payable... .........+s-++s++++ $484,534 21 


Bills payable, issued for merchandise. 207,151 12 
Discount with collateral 1,899,506 89 


Contract and contingent liabilities: 


Sarint Gividens.....0.ccccvccccsccces 194,560 00 
Collateral trust bonds...........+.++ 590,000 00 
U.S. E. L. Co.'s six per cent Sar 
bonds. $50,000, payable annually.. 350,000 00 
(Bills receivable under discount, 
$907,155 33.) 
Capital Stock : 
Preferred, 79,921.06 shrs.$3,996,053 00 
Assenting.163,902.52 ‘* 8,195,12600 
Common, 2,934 ad 146,70000 
pr nomemer on 12,387,879 00 
dn treasury, 56,097.48 s As- 
senting, and 78.94 shares pre- 
ferred.) 
Surplus.......scecrcccccccccscscssees 2,401,664 28 
$17,965,295 50 


The old board of directors was 
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re-elected as follows : Charles Francis 
Adams, Lemuel Bannister, August 
Belmont, N. W. Bumstead, A. M. 
Byers, Marcellus Hartley, George W. 
Hebard, Henry B. Hyde, Brayton 
Ives and George Westinghouse. 

On June 22 Treasurer Kobbé sent 
out this announcement : 

At a meeting of the board of 
directors of the Westinghouse Elec- 
tricand Manufacturing Company held 
this day, a regular quarterly dividend 
of one and three quarters per cent 
(134%) upon the preferred stock of 
the company was declared, payable 
July 1, 1897, to stockholders of 
record, the transfer books to close on 
June 25, 1897, at 3 P. M., and to 
open on July 3, 1897, at 10 A. M. 


Electric Engineering and Supply 
Company Assigns. 

The Electric Engineering and Sup- 
ply Company, of Syracuse, N. Y., 
last week made an assignment to 
Benjamin Stoltz. The company was 
unable to meet its debts and, there- 
fore, assigned. Its business was 
manufacturing and dealing in electric 
light and railway supplies, conduct- 
ing business at 308-310 West Jefferson 
street. Mr. H. C. Hodgkins was presi- 
dent, and Mr. H. A. May, secretary. 
Messrs. Gorke and Hinds, who had 
been respectively secretary and super- 
intendent of the company fur some 
years. resigned their positions several 
months ago. Rumors affecting the 
credit of the company have been in 
circulation for a month past. 





Death of E. E. Bogart. 

Mr. Eugene Effingham Bogart, son 
of the late A. L. Bogart, died in New 
York city on June 24, as the result of 
injuries received by being thrown from 
a cable car in New York city on Feb- 
ruary 5 last. Mr. Bogart succeeded 
to the old established electrical busi- 
ness of his father, Abraham L. Bogart, 
who died suddenly on July 25, 1896. 
Since his father’s death E. E. Bogart 
and his brother, A. Livingston Bogart, 
have carried on the business at the old 
stand, 22 Union Square. Mr. FE. E. 
Bogart was a highly educated gentle- 
man of fine character and considerable 
technical ability. The ELrorricaL 
Review extends its sympathy to his 
family in their bereavement. 


The Brush Electric Company. 

The apparatus of the Brush Elec- 
tric Company has been known to the 
electrical field for over 20 years, and 
it is to-day popular and in demand. 
Mr. Charles F. Brush was fortunate 
in planning model apparatus at the 
outset-—machinesand lamps that seem 
toimprove with age. The more recent 
development of the Brush dynamos, 
with capacities of from 55 to 300 
2,000-candle-power lamps, has caused 
many lighting companies to change 
from small units to the larger dynamo 
with most satisfactory results. 

The Brush Electric Company is 
also selling more of its widely known 
arc lamps than ever before in its 
history. 





Suit on Paper Cable Patents. 

The National Conduit and Cable 
Company, of New York city, on 
June 25 brought suit against the 
New York & New Jersey Telephone 
Company, of Brooklyn, N. Y., for 
alleged infringement of patents on 
the manufacture of paper-covered 
cables owned by the plaintiff. The 
telephone people do not seem to be 
worried over the matter, and deny 
that there has been any infringe- 
ment. 
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The Stromberg-Carlson Telephone 
Apparatus. 

When in the year 1893-94 the first 
Bell telephone patents expired, and 
one of the greatest inventions of 
modern times became partially public 
property, the country in a short time 
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very few who did not rush blindly 
into the field with hastily made and 
untried apparatus, but systematically 
went to work designing and perfect- 
ing its appliances, believing that a 
telephone system could be developed 
which would in no way encroach 


the various appliances, every detail 
was most carefully investigated and 
existing patents minutely examined, 
producing devices that, as stated, not 
only overcame any patents not owned 
by the company, but in many cases 
accomplished the desired result in 





Fria. 


became flooded with a quantity of 
cheaply constructed, badly finished 
and often poorly designed apparatns, 
which found more or less ready pur- 
chasers, who, in their eagerness to 
obtain cheap telephones. did not 
always thoroughly investigate the 
































upon existing companies’ rights, and 
at the same time be as efficient as, 
or, in some points at least, superior 
to, the best instruments in use. To 
accomplish this without in any man- 
ner infsinging existing patents would 
have seemed to be next to impossible 
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Fic. 2.—STROMBERG-CARLSON METALLIC Circuit SWITCHBOARD. 


merits of the goods offered, nor ascer- 
tain if the apparatus infringed unex- 
pired patents controlled by the Bell 
company. 

Among the many manufacturers 
of telephone appliances who entered 
the field at that time, the Stromberg— 
Carlson Telephone Manufacturing 
Company, of Chicago, was one of the 


to any one who had carefully looked 
into the telephone patent situation ; 
nevertheless, the system and appa- 
ratus of the Stromberg—Carlson com- 
pany are claimed to be the only ones 
on the market to-day absolutely free 
from even a taint of patent litigation. 
This, they think, is probably due to 
the fact that, in the development of 


1.—A STROMBERG-CARLSON TELEPHONE SWITCHBOARD. 


a far simpler and more efficient 
manner. 

While a detailed description of the 
company’s various products would 
require more space than is within the 
scope of this article, a brief mention 
of the more interesting details of its 
appliances will not prove uninterest- 
ing to our readers. 

The most important device in a 
telephone exchange is, of course, the 
switchboard. Upon its accuracy de- 
pends the efficiency of the service, 
and the simpler, surer and more re- 
liable the board, the more favorably 
it will be considered by the exchange 
manager. 

The illustration, Fig. 2, shows a300- 
line board of the metallic construe- 


tion. This is not only compact and 
handsome in appearance, but has 
incorporated in it several decided 


improvements over other types. One 
of the most important points consists 
in the ingenious manner in which the 
annunociator drops are used for clear- 
ing-out purposes. ‘The drops consist 
of two coils, each with a primary of 
comparatively low, and a secondary 
of high, resistance. When connecting 
plug is inserted, the secondary is 
bridged, thereby cutting out the high 
resistance, but still leaving the circuit 
so that both drops are bound to re- 
spond toa ring-off. This is of par- 
ticular advantage on large boards, as 
it gives the disconnecting signal to 
both operators and obviates the neces- 
sity of conversation between them. 

It has often been questioned whether 
a satisfactory toll-line service could 
be maintained without using the 
bridging system, which by its advo- 
cates is claimed to be far superior to 
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the series arrangement. This the 
company claims may be true theoreti- 
cally. In the series system of the 
Stromberg—Carlson company, one 
subscriber can not put himself in 
communication with another without 
switchboard This is 
accomplished in a most ingenious 
manner, by providing each subscriber’s 
station with an alternating-current 
generator for calling purposes, while 
his call-bell responds only to direct- 
current impulses from the central 
office. In addition to the call-bells, 
each line has an automatic signal drop, 
showing what line is called. The 
board is so wired that metallic, com- 
mon return or grounded lines may be 
connected. 

Fig. 3 shows the standard wall set 
com plete with backboard, magnetoand 
self-contained ‘* triplet,” consisting of 
receiver, transmitter with induction 
coil and switch. In designing this 
self-contained ‘‘ triplet set ” the com- 
pany had in view the re-equipment of 
exchanges, where very often it would 
be possible to utilize the same back- 
boards, magnetos and batteries, and 
by substituting the combined receiver, 
transmitter with induction coi] and 
switch, produce a complete and satis- 
factory working telephone. Thiscan 
be used to re-equip any make of tele- 
phones. 

The portable desk telephone, Fig. 
5, is handsomely made of nickel- 
plated metal and is as light in weight 
a3 is consistent with substantial con- 
struction. ‘The transmitter and re- 
ceiver are the regular exchange parts, 
while the base contains the necessary 


connection. 











Fig. 3.—CoMPLETE WALL SET WITH 
BACKBOARD. 
switches and other connections. These 
desk sets may be connected directly 
with the central exchange office, and 
are adapted equally to local and long- 
distance work. 

In its interior telephone system the 
Stromberg-Carlson company claims 
the most perfect inter-communicat- 
ing system for offices, railroads, fac- 
tories and insolated plants of every 
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lescription ever designed.- It is 
slaimed that nearly all other systems 
lo not provide a reliable switching 
ipparatus, and failure to replace the 
ocal switch or plugin the home num- 
ver cutsout the station affected and 
renders the system valueless. In this 
ystem such neglect makes no «differ- 
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install a simple and efficient signal 
service for police patrol or fire-alarm 
purposes will be interested in the 
claim made by the Stromberg—Carlson 
company for its system. 

A view of the signal box open is 
given in Fig. 4. It contains a well 


madeclock movement which. on open- 
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nce whatever, for any stat‘on may 
ie called at will, even though its 
cal plug be misplaced, and finally, 
ny number of people may communi- 
ite with each other simultaneously, 
id without interference, up to the 
ill capacity of the plant; and any 
yuple may, by secret device, render 
avesdropping impossibility—a 
ature peculiar to this system alone. 
In business houses where a Jarge 


an 


imber of stenographers are em- 
loyed, much time is often taken up 
y the several stenographers being 
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required to take dictation from several 
departments located at different parts 
of the premises. In such cases the 
stenographers’ set, Fig. 7, will be 
found very useful, inasmuch as it 
permits the stenographer to remain 
under the supervision of a head 
stenographer, and yet to receive dic- 
tation from the various departments 
of the house. The convenience and 
desirability of a system of this kind, 
which can be relied upon, will be 
recognized at a glance by those who 
have need of stenographers’ services, 
and is fast being adopted by wide- 
awake business men. 

Those municipalities who desire to 


ing the door automatically, sends a 
calling signal and at the same time 
cuts in the receiver and transmitter. 

There are no local batteries in the 
boxes, as current is sent from the 
central station, consequently there 
is no trouble from freezing, and, as 
both receiver and transmitter are im- 
pervious to moisture and not affected 
by variation in temperature, there is 
practically nothing to repair or in- 
spect, except the line or central 
station batteries, thus reducing cost 
of maintenancetoaminimum. Tele- 
phones of special design are being 
furnished for use in diving bells and 
for wrecking service generally. 

In the very compact, portable tele- 
phone set shown in Fig. 8, the com- 
pany is furnishing what promises to 
become a most convenient and neces- 
sary accessory toany rural, suburban 
or interurban railway where but few 
cars are upon the line. With each 
car provided with an instrument in 
case of accident, it is merely neces- 
sary to insert the connecting plug 
in a socket located in a small iron 
weatherproof box at intervals along 
the line, which puts it in instant 
communication. with headquarters. 
Not only is the company equipping 
lines in this manner, but quite a 
number of sets have been sold, we 
are informed, to be used on hunting 
or shooting grounds, where a con- 
venient number of plugs are placed, 
so that the pleasure party may, as it 
moves from place to place. still be 
able to communicate with the outer 
world if so inclined. 

In conclusion, a few words about 
the inventors and designers of the 
apparatus herein described will not 
come amiss. Mr. Alfred Stromberg 
and Mr. Androv Carlson have been 
engaged in the telephone business 
from its early days as practical ex- 
perts, and have a most comprehensive 
knowledge of the telephone practices 
of this country as well as of Europe. 
Both have that peculiar inventive 
faculty, mechanical dexterity and 
painstaking care in mechanical de- 
tails that make the Swedish name 
almost equal to the Yankee for in- 
genius contrivances, while, perhaps, 
surpassing it for workmanship and 
thoroughness of construction. 


LITERARY. 

Secretary George C. Maynard has 
just issued the second instalment of 
the records of the Telegraphic His- 
torical Society of North America, 
including pages 126 to 165. This 
instalment contains a report of the 
society’s meeting held at Washington, 
D. C., May 5, 1897, an account of 
which appeared in the ELEcTRICAL 
RevIEW ut the time. 
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In Municipal Affairs for June, 
published by the Reform Club, of 
New York city, are two articles on 
municipal ownership of gas plants. 
The affirmative side is taken by Hon. 
Edward M. Grout in an essay en- 
titled ‘‘ New York Should Own the 
Gas Supply.” Mr. Allen R. Foote, 
as usual, takes the negative position 
on this question in ‘‘ No Government 
Should Operate an Industry—A Re- 
ply.” Mr. Grout gets back at Mr. 
Foote in ** A Rejoinder.” 
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or town are grouped together accord- 
ing to location, while in another part 
of the book, alphabetically arranged, 
the different kinds of mills, viz., 
cotton mills, woolen mulls, ete., are 
grouped by themselves. 

A unique feature of this directory 
is the textile maps of the principal 
manufacturing States. These maps 
show the location of citiesand towns, 
where there are textile establishments. 
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The text of the directory refers to the 
maps, giving railroad connections, 
distances, etc. 

The volume also contains lists of 
the dry goods commission merchants 
in the principal cities, lists of manu- 
facturing clothiers, suit and cloak- 
makers, principal jobbers and large 
retailers buying from first hands; 
also lists of dealers in raw material in 
the principal cities, together with 
carefully classified index of builders of 
mil] machinery and dealersin supplics. 





Fig. 8.—PORTABLE TELEPHONE SRT. 


The Textile World's directory of 
the mill trade and of large bnyers 
of textile fabrics, just issued, is a 
book of 360 pages, packed full of in- 
formation concerning the textile 
industry and collateral branches. It 
contains a complete directory of all 
the textile establishments in the 
country, with detailed information 
concerning each mill, what it makes, 
capacity, etc. All the mills in a city 


Price, in board covers, $3; paper 
covers, $2. The Zezxtile World, pub- 
lishers, 620 Atlantic avenue, Boston, 
Mass. 

——-_- - 

The Baltimore Traction and the 
City & Suburban companies, of 
Baltimore, Md., recently voted to 
consolidate into the Baltimore Con- 
solidated Railroad Company, which 
has been organized with a capital of 
$10,000,000. 
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CIATION OF THE UNITED STATES 
OF AMERICA. 


(Continued from page 309.) 


E. C. Pierce, Barberton, Ohio. 

A. B. Coon, Marengo, Il. 

T. A. Rockwell, Oshkosh, Wis. 

Thos. Fricker, Ashtabula, Ohio. 

Wm. G. King, Chardon, Ohio. 

C. D. Terrell, Jackson, Miss. 

W. L. Crissman, Cedar Rapids, Iowa. 

L. R. Heath, Mercer, Pa. 

F. L. Beam, Mount Vernon, Ohio. 

H. D, Critchfield, Mount Vernon, Ohio. 

Jas. B. McKell, Chiilicothe, Ohio. 

Chas. D. Duncan, Chillicothe, Ohio. 

Peter White, Ishpeming, Mich. 

H. C. Hedges, Lansing, Mich. 

Geo. W. Finch, Escanaba, Mich. 

D. A. Reynolds, Jackson, Mich. 

Geo. Beaton, Detroit, Mich. 

E. H. Avdress, Lafayette, Ind. 

John McGregor, Madison, Ind. 

L. A. Frazee, Connorsville, Ind. 

Geo. W. Beers, Fort Wayne, Ind. 

©. M. Zion, Lebanon, Ind. 

J. H. Murphy, New Albany, Ind. 

©. M. McCabe, Covington, Ind. 

Delos Thompson, Rensselaer, Ind. 

R. F. Blount, Wabash, Ind. 

Jesse Weik, Greencastle, Ind. 

Hugh Dougherty, Bluffton, Ind. 

W. J. Vesey, Fort Wayne, Ind. 

J. L. Stone, Rushville, Ind. 

Charles Flowers, Detroit, Mich. 

F. M. Ash, Dearborn, Mich. 

J. D. Ware, Grand Rapids, Mich. 

C. P. Collins, Wayne, Mich. 

Hugh O'Connor, Plymouth, Mich. 

W. C. Sterling, Jr., Monroe, Mich. 

W. C. Sterling, Sr., Monroe, Mich. 

Geo. M. Connor, Mt. Clemens, Mich. 

John T. Holmes, Port Huron, Mich. 

Justin R. Whiting, St. Clair, Mich. 

Dr. J. Williams, Jr., Adrian, Mich. 

Wm. H. Blake, Cheboygan, Mich. 

H. H. Hatch, Pontiac, Mich. 

E. H. Parker, Flushing, Mich. 

Frank A. Vernor, Memphis, Mich. 

J. H. Fildew, St. Johns, Mich. 

G. A Weed, Lake Odessa, Mich. 

E. 8. Rogers, Owosso, Mich. 

W. O. King, Corunna, Mich. 

I. N. Starkweather, Northville, Mich. 

V. O. Whipple, Northville, Mich. 

A. 1. McLeod, Ypsilanti, Mich. 

W. L. Holmes, Detroit, Mich. 

T. F. Ahern, Detroit, Mich. 

J. G. Johnson, Three Rivers, Mich. 

W. H. Gilbert, Saginaw, Mich. 

S. G. Higgins, Saginaw, Mich. 

Chas. E. Bell, Everett, Mich. 

Geo. D. Bouton, Ann Arbor Mich. 

A. J. Little, Battle Creek, Mich. 

Jos. Walz, Walz Station, Mich. 

W.H. Butler, Ravenna, Ohio, 

Dan A. Mossman, Huntington, W. Va. 

©. R. Savidge. Sunbury, Pa. 

Il. K. Cole, Owensboro Ky. 

S. T. Slade, Oskaloosa, Iowa. 

Hi. C. Young, Columbia, Pa. 

1. A. Lumpkin, Mattoon, Il, 

Louis Feder, Lima, Ohio. 

W. B. Seaton, Ashland, Ky. 

I). C. Dow, Cobleskill, N. Y. 

Elmer E. Summey, Utica, N. Y. 

Tom A. Marshall, Keithsburg, Ill. 

J. M. Davison, Brewster, Ala. 

F. L. Hawley, Florence, Ala. 

A. C, Savidge, , Pa. 

W. H. Oplinger, Wadsworth, Ohio. 
MANUFACTURING COMPANIES. 


Moon Manufacturing Company, Chicago, 
lil., Hl. E. Procunier. 

North Electric Works, Cleveland, Ohio, 
Chas. H. North. 

Whitman & Couch, Boston, Mass., 8. H. 
Couch. 

American Electrical Company, Chicago, 
A. H. Gehle. 

Smith & Patterson, New York, L. P. 
Smith. 

Western Telephone Construction Com- 
pany, Chicago, Kempster B. Miller and 
Chas, P. Platt. 

Standard Telephone Company, Madison, 
Wis., H. A, Taylor and J. J. Nate. 

Pheenix Interior Telephone Company, 
New York (John 8. Scofield, dealer, Phila- 
delphia), W. D. Bernard. 

Stromberg-Carlson Manufacturing Com- 
pany, Chicago, A. B. Cotton. 

Connecticut Telephone and 
Company, E. C. Wilcox. 

Allan Hussey Manufacturing Company, 
Chicago, A. R. Hussey. 

Farr Telephone Construction and Supply 
Compapy, R. J. Cram. 

Rawson Electric Company, Rawson, Ohio, 
S. B. Rawson. 

Western Signal Company, Chicago, B. F. 
Stewart. 

Weaver General Electric Company, Wads- 
worth, Ohio, R. F. Weaver. 

Garl Electric Company, Akron, Ohio, M. 
Garl. 

St. Louis Electrical Supply Company, St. 
Louis, Mo., E. Ruebel. 

Standard Underground Cable Company, 
F. S. Viele. 

After more or less animated discus- 
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sion, a motion was finally carried that 
the report of the committe be adopted, 
after which the convention adjourned 
till 7.30 pe. mM. Before adjournment, 
President Thomas announced that a 
complimentary boat ride had been 
tendered to the delegates and their 
friends and families by the Detroit 
Telephone Company, the ride to take 
place on Wednesday at 2 P. M., on 
steamer ‘‘ Sappho.” 





TUESDAY EVENING SESSION, JUNE 22. 

The convention reassembled at 8 
p. M., and the temporary executive 
committee presented its report on a 
constitution through Chairman H. 
D. Critchfield, of Newark, Ohio. 

The constitution in Article I states 
the name of the association as the ‘‘In- 
dependent Telephone Association of 
United States of America,” and then 
states the object to be the protection 
of all independent telephone com- 
panies, the establishment of reason- 
able toll rates and the extension of 
inter-city communication. The mem- 
bership was fixed to those exchanges 
which paid $10 and the assessments 
as provided. 

The officers were the usual ones, 
with an advisory board of nine, two 
of whom shall be the president and 
secretary. The president shall receive 
a salary not to exceed $2,500 and 
expenses. The secretary’s duties are 
the usual ones of that office, with a 
salary not to exceed $1,000 and ex- 
penses, and must give a bond to be 
approved by the advisory board. The 
treasurer’s salary shall not exceed $700 
and expenses, and he also must give 
bonds. The advisory board was given 
power to handle the finances, make 
assessments, transfer money from one 
fund to another, and direct the officers 
when the executive committee is not 
in session. 

Before the constitution was acted 
upon a motion was adopted directing 
the committee on credentials to place 
upon the list the names of all dele- 
gates, with or without credentials, 
who stated on his honor that he repre- 
sented an exchange. This brought 
out 22 more exchanges as members of 
the convention. 

A motion to take up the constitu- 
tion, article by article, was severely 
objected to by Mr. McLeod and others, 
but was finally carried. 

The second article, on the object of 
the association, as above stated, 
brought several men to their feet to 
ask if there were any Bell company 
men in the hall or others not entitled 
to vote, and a motion by I. A. Lump- 
kin, of Mattoon, IIl., was adopted, 
sending everybody to the rear of the 
hall, and then the delegates to come 
forward and take seats as their names 
were called by the chairman of the 
committee on credentials. 

Two doorkeepers were appointed to 
keep the friends of the Beil company 
and other unauthorized persons out- 
side the pale and to eject any such 
that might have got in. 

A. V. Dively and the other two 
Pennsylvania men representing the 
27 exchanges, refused to take seats 
with the convention, as they were not 
allowed to have the 27 votes they 
claimed. A motion was adopted offer- 
ing the Pennsylvania men a seat with 
the body, to represent their own ex- 
changes, but the invitation was de- 
clined until they could come in as 
they were instructed. 

It was reported that W. C. Ryan, 
of Hampton, W. Va., was a Bell em- 
ployé, and the committee sent a tele- 
gram to Hampton, and learned that 


he was the acoredited representative 
of the independent exchange there. 

Alex. McLeod questioned the stand- 
ing of Jas. E. Keelyn, of Chicago. 
The other representative of his com- 
pany withdrew in his favor, so that 
Mr. Keelyn’s name was substituted. 

When the clause was reached pro- 
viding for the raising of a defense 
fund by an assessment of 50 cents per 
telephone and 25 cents per mile of 
toll line, W. L. Holmes, of Detroit, 
moved to amend to 10 and 5 cents. 
Secretary Critchfield, of the commit- 
tee, replied that the figures of the 
committee would not raise to ex- 
ceed $25,000 to $30,000 for a fund 
to meet a concern that is ready to 
expend $150,000 to $200,000 at any 
stage of the proceedings. After con- 
siderable discussion the 10-cent 
amendment was voted down, leaving 
the rate of assessment 50 and 25 
cents, as reported by the committee. 
Upon this Mr. Holmes, of the Detroit 
Telephone Company, stated that his 
company was not prepared to enter 
any association which contemplates a 
lawsuit. He said his company did 
not fear any lawsuit, and started to 
explain at length his company’s posi- 
tion in the matter, but was promptly 
declared out of order. 

‘The Detroit Telephone Company 
does not propose to join in any litiga- 
tion,” said Mr. Holmes later. ‘‘ We 
have nothing to litigate. Our trans- 
mitter is entirely different from the 
one in use by the Bell company, and 
is ourown patent. We are absolutely 
independent of the Bell people, and 
we will not put up any money to help 
fight battles in which we are not 
interested or for protection that we 
do not need. My idea was to form a 
commercial organization, which would 
wield an influence in securing favor- 
able telephone legislation, in develop- 
ing toll lines, etc. Now that a con- 
stitution is practically adopted which 
makes the chief object of the associa- 
tion litigation, the Detroit Telephone 
Company will not be in it. We shall 
not do anything to disrupt the con- 
vention, but, when the time comes 
for signing articles, we will quietly 
drop out.” 

The clause providing for the admis- 
sion to honorary membership of man- 
ufacturers upon their contributing to 
the funds, but to have no vote, pro- 
voked a strong protest from the 
manufacturers, whose feelings were 
said to be that they were willing to 
join hands with the operators of ex- 
changes for the common good of all 
and to meet the common enemy, but 
they should have a vote and a voice 
in the management of the association. 
The section as reported was adopted, 
but created strong objection, Mr. 
H. A. Taylor, representing the Stand- 
ard Telephone and Electric Company, 
of Madison, claiming that it was 
assessing taxation without granting 
representation, as manufacturers and 
dealers were supposed to contribute 
the funds of the association. He 
wanted this clause referred to the 
executive committee, and it was so 
ordered by a vote of 48 to 31. 

A motion made to adjourn when 12 
o’clock struck was defeated, on a 
statement that 10 minutes more would 
dispose of the constitution, and the 
adoption of the remainder of its pro- 
visions was proceeded with. 

It was 12.20 in the morning when 
the reading of the constitution was 
finished and the convention adjourned 
until nine o’clock of the same morn- 
ing, June 23. 

WEDNESDAY MORNING, JUNE 23. 


Convention called to order by 
Chairman Thomas, who asked ‘for 
report of special committee on 
Article VIII of the constitution. 
This caused the discussion to begin 
at a lively rate. 

This is the article that regulates 
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the number of votes to be controlled 
by members. The committee’s 
amendment would grant each mem- 
ber one vote for every 500 telephones 
in actual operation, and one vote for 
& major fraction of that number. A 
motion by W. ©. Sterling, Jr., of 
Monroe, to make the basis of votes 
100 ’phones was lost. 

Judge Hatch again brought up the 
question of admitting to member- 
ship and the privilege of voting 
stockholders in telephone exchanges 
who are also interested in manufact- 
uring telephone appliances, and 
motions and amendments came thick 
and fast. 

Judge Hatch finally withdrew his 
first motion and moved to refer report 
back to committee with instructions 
to remove al] disqualifications against 
manufacturers who had regular ex- 
change qualifications. 

Mr. Critchfield said hardly a manu- 
facturer could be found who was not 
also interested in one or more ex- 
changes. 

Mr. Harper wanted manufacturers 
limited to only one vote under any 
circumstances; thought this would 
meet the danger of any manufacturer 
swamping them with proxies. Mr. 
Dougherty pointed out that such 
movement would not limit the manu- 
facturer who would be represented by 
his own appointees, even if he had 
only one vote for himself. Motion 
to lay on table was lost and Articles 
III and VIII were referred back to 
committee for immediate action 
during a recess. After recess com- 
mittee reported change of Section | 
of Article III, so that payment of 
membership fee and signing of con 
stitution would entitle members to 
vote at election of officers, but not 
thereafter. 

Article VIII was amended by 
striking out the objectionable phrase. 
to the effect that no member should 
be represented by any one interested 
in any way in manufacturing. 

Report of committee as amended 
was carried unanimously. 

The motion to adopt the report of 
the committee as a whole was then 
made, and as soon as ‘‘ question ” was 
called Mr. W. L. Holmes took th: 
floor, protesting against several feat- 
ures objectionable to the Detroi' 
Telephone Company. especially th 
heavy taxation and the large salarie- 
of officers. 

The vote on adoption of the con- 
stitution was taken, and while the ayes 
carried it, the opposition was suffi 
ciently strong to reveal a large dissent 
ing element. 

On motion of A. I McLeod each: 
State represented in the hall reporte: 
to the secretary the names of tw 
representatives to be members of th: 
executive committee. The member 
thus reported were accepted as th: 
executive committee for the ensuing 
year. 

The list is as follows : 

Dan A. Mossman, Huntington, W. Va. 

J. M. Payne, Charleston, W. Va. 

H. D. Critchfield, Mt. Vernon, Ohio. 

Thos. Fricker, Ashtabula, Ohio. 

Elmer E. Summey, Utica, N. Y. 

D. C. Dow, Cobleskill, N. Y. 

F. C. Manning, Sumpter, 8. C. 

R. B. Libby, Charleston, 8. C. 

R. J. Jennie, Pine Bluff, Ark. 

W. N. Gladson, Fayettsville, Ark. 

V. L. Terrell, Meridian, Miss. 

C. D. Terrell, Jackson, Miss. 

C. E. Fink, Westminster, Md. 

Edgar L. Miller, Frederick, Md. 

T. J. McAdoo, Grimsboro, N. C. 

L. A. Carr, Durham, N. C. 

J. M. Davison, Ala. 

F. L. Hawley, Florence, Ala. 

J. C. Duncan, Knoxville, Tenn. 
G. L Hardwick, Cleveland, Tenn, 
W. B. Seaton, Ashland, Ky. 

H. K. Cole, Owensboro, Ky. 

C. L. Pohlman, Elsworth, Kas. 
Louis Feder, Leavenworth, Kas. 
T. H. Johnson, Sioux City, Iowa. 
S. T. Slade, Oskaloosa, Lowa. 
Samuel A. Harper, Madison, Wis. 
Thomas A. Rockwell, Oshkosh, Wis. 
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Thomas A. Marshall, 

Dr. I. A. Lumpkin, Mattoon, I. 

8. G. Higgins, Saginaw, Mich. 

Geo. W. Finch, Escanaba, Mich. 

J. L. Hone, Rushville, Ind. 

Hugh Dougherty, Bluffton, Ind. 

S$. A. Duvall, Richmond, Va. 

W. K. Lankford, Charlottesville, Va. 

H. C. Young, Columbia, Pa. 

C. R. Savidge, Sunbury, Pa. 

The duties of the temporary execu- 
tive committee having been com- 
pleted, it was discharged and a vote of 
thanks recorded for the committee’s 
faithful services and untiring devotion 
in accomplishing so much in the lim- 
ited time at its disposal. 

An adjournment was then taken 
until seven o’clock, Wednesday night. 

At two o’clock in the afternoon 
the delegates boarded the steamer 
‘‘Sappho” as guests of the Detroit 
Telephone Company. A substantial 
lunch was served and the afternoon 
spent in riding up and down the river, 
enjoying the beautiful scenery, and 
especially the cooling breezes, which 
gave relief from the somewhat oppres- 
sive heat of the city. 


WEDNESDAY EVENING SESSION, JUNE 
23. 


Owing to some delay on the part of 
the executive committee, it was nine 
o’clock before the convention was 
called to order and report of executive 
committee, which had been in session 
during the afternoon, received. Mr. 
Harper, of Wisconsin, announced 
selection of advisory board, consisting 
of Judge Savidge, of Pennsylvania, 
president; Mr. Harper, Wisconsin, 
secretary, and Messrs. Critchfield, 
Ohio; Dougherty, Indiana; Duncan, 
‘Tennessee, Miller, Maryland, and 
Higgins, Michigan. 

Chairman Thomas announced that 
the manufacturers’ association had 
been in session all day and appointed 
a committee to meet the advisory 
board some time during the following 
week and confer with it on matters 
of mutual interest. 

The nomination and election of 
permanent officers of the organiza- 
tion was next proceeded with, the first 
step being to nominate and elect 
Judge J. M. Thomas by acclamation. 
President Thomas replied in a few 
well chosen and appropriate remarks 
of thanks, asking the hearty co-oper- 
ation of the association, and predict- 
ing that it would not prove a failure, 
but that, if they continued to stand 
together in the future as they had 
done so far, victory would be assured. 

The following officers were also 
elected by acclamation: 

First vice-president, Col. H. C. 
Young, Columbia, Pa. 

Second vice-president, E. K. Himes, 
Oskaloosa, Iowa. 

Third vice-president, Thos. Fricker, 
Ashtabula, Ohio. 

Secretary, W. J. Vesey, Fort Wayne, 
Ind. 

First Assistant Secretary, G. W. 
Beers, Fort Wayne, Ind. 

Second Assistant Secretary, D. C. 
Dow, New York. 

When it came to the nomination of 
treasurer, Mr. Blow, of Tennessee, 
proposed the name of L. A. Carr, of 
Durham, N. C. and was followed by 
Mr. Tom Marshall, who, in glowing 
terms, urged the fitness of Dan A. 
Mossman, of Huntington, W. Va., 
for the position. Mr. Harper, of 
Wisconsin, next called attention to 
the advisability of dividing the offices 
a little better from a geographical 
standpoint, and, in an enthusiastic 
manner, put forward the name of 
Frank W. Hoyt as a candidate. 

According to the constitution, the 
election of treasurer was proceeded 
with by ballot, which resulted in Mr. 
Carr receiving the largest number of 
votes, when the chair announced the 
election of L. A. Oarr as treasurer. 

It was not until a vote of thanks 
had been extended to the Detroit 
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Telephone Company for the splendid 
and munificent manner in which it 
had taken care of and entertained the 
delegates, and several minor points 
had been disposed of, preparatory to 
a final adjournment, that Mr. Harper; 
of Wisconsin, caused somewhat of a 
commotion by questioning the legality 
of Mr. Carr’s election, claiming that 
he had not received a majority of the 
votescast. After considerable discus- 
sion, which at one time threatened to 
prolong the session considerably, Mr. 
Critchfield, of Ohio, appealed from 
the decision of the chair, and upon a 
vote being taken the chair was not 
sustained. Accordingly new ballots 
were prepared, a new vote was taken, 
which gave Mr. Carr 27 votes as 
against 13 for Mr. Mossman and five 
for Mr. Hoyt. The chair then an- 
nounced the election of Mr. Carr a 
second time, and the convention 
adjourned sine die. 


The constitution as adopted will 
appear in full in the next issue of the 
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The Telephone Manufacturers. 

The manufacturers of telephones, 
independent of the Bell interests, 
held an enthusiastic and harmonious 
meeting at Detroit, July 23, and or- 
ganized an association to protect and 
promote their interests as manufac- 
turers and the interests of the users. 
The following officers were elected 
unanimously: 

President, H. A. Taylor, Standard 
Telephone and Electric Company, 
Madison, Wis.; vice-president, 8. B. 
Rawson, Rawson Electric Company, 
Elyria, Ohio; secretary and treas- 
urer, J. Harry Lee, Viaduct Manu- 
facturing Company, Baltimore, Md. 

An executive committee was 
formed, consisting of one member 
from each concern represented in the 
association. 

Ample means were pledged to carry 
out the objects of the association and 
carry on any litigation brought 
against and repel all attacks upon the 
independent telephone business of 
the country. 

The meeting was held behind 
closed doors, and no detailed report 
of the proceedings of the association 
was made public. 





A NEW HORSELESS CARRIAGE. 


PROF. ELIHU THOMSON SAID TO HAVE 
COMPLETED HIS MOTOR FOR 
VEHICLE PROPULSION. 








It has been known to the friends of 
Prof. Elihu Thomson, the eminent 
electrician, of Lynn, Mass., that he 
has been at work for two or three 
years past experimenting on a motor 
to propel carriages. Professor Thom- 
son tried various elements, such as 
gas and gasoline, and various oils, but 
finally returned to his first love, the 
electric motor, and while the experi- 
ments have been conducted with 
much secrecy in temporary buildings 
near the works of the General Elec- 
tric Company, in Lynn, it is now 
understood that the perfected electric 
carriage will shortly be in readiness 
for public use. 

The motors are to be placed on the 
rear axle of the wagon, and a speed 
of 20 miles an hour can be easily 
maintained. The electricity will be 
supplied from a storage battery of 
greatly reduced weight. 

The motor is light, and the steer- 
ing attachment is to be connected 
with the front wheels. Simplicity 
and durability are the prevailing 
characteristics of the mechanism. 
Mr. Lemp assisted Professor Thom- 
son in his experiments. 


TELEPHONE CONVENTION NOTES. 





THE INCIDENTS, EXHIBITS AND GOSSIP 
OF THE GATHERING OF TELEPHONE 
MEN AT DETROIT LAST WEEK. 





From the list of manufacturers 
given elsewhere it will be noticed that 
they fully appreciated the importance 
of this initial convention, and of the 
necessity of being personally on the 
ground so as to come in touch with 
the various users of telephone appa- 
ratus. A number of them had inter- 
esting exhibits, part of them at the 
Cadaillac Hotel and others at the 
Russell House, the attendance being 
about equally divided between those 
two famous hostelries. 

The American Electric Telephone 
Company,at parlor G, of the Cadaillac, 
showed a complete line of its products, 
including two 100-drop switchboards 
of its latest type, containing self- 
restoring drop, self-restoring ring-off 
and the rapid-ringing device. ‘The 
feature of each drop and jack being 
self-contained in a hard rubber case, 
so as to make an exchange of drops a 
matter of barely a minute, was much 
admired and favorably commented 
upon by the many visitors. A num- 
ber of finely finished wall sets in the 
company’s different styles, including 
the long-distance, as well as exchange 
type, telephone, were also exhibited 
in working order, as well as desk sets 
and other accessories, all of which 
were finished in that excellent mechan- 
ical manner for which this company’s 
products are fast becoming famous. 
President P. C. Burns, manager H. 
C. Dodge, assisted by Mr. Ed L. 
French, of the company’s staff of 
experts, were in attendance and never 
tired of explaining the many meritori- 
ous features of the American appa- 
ratus to the throng of interested 
spectators. 

In Parlor D of the Cadaillac Hotel, 
the Western Telephone Construction 
Company had placed two of its latest 
type switchboards, one of 200 drops 
capacity and another of one-half that 
size. Various designs of long-dis- 
tance as well as regular exchange wall 
sets were arranged around the room, 
supplemented by swinging-arm 
*phones, desk sets, cabinet set, re- 
peating coils, transfer boards; in fact, 
everything requisite to the complete 
equipment of an exchange. Some of 
the wall sets were finished in cherry, 
mahogany and other fancy woods, 
and were much admired. In addition 
to President J. E. Keelyn, who was 
one of the most sought-after individ- 
uals at the convention, the eompany’s 
interests were well looked after by 
Messrs. K. B. Miller, Chas. B. Platt, 
W. D. Barnard, J. A. Russell and the 
ubiquitous J. G. Nolen. 

The Keystone Telephone Company, 
of Pittsburgh, had headquarters in 
Room i2, where manager J. G. Ihmsen 
and secretary Burt Hubbell had an 
attractive exhibit of a general line of 
telephones, switchboards and supplies. 
A very compact lineman’s testing set 
attracted much attention by the in- 
genious manner in which the mag- 
neto, transmitter and telephone had 
been arranged, so as to occupy the 
least possible space. 

The St. Louis Electrical Supply 
Company did not exhibit any of its 
many telephone specialties, but Pres- 
ident Ruebel was in attendance and 
took an active interest not only in the 
proceedings of the exchange conven- 
tion, but also in the manufacturers’ 
meetings. It is the company’s inten- 
tion to still more enlarge its manu fact- 
uring facilities in the telephone line, 
and Mr. Ruebel’s somewhat hurried 
departure for Cleveland after the con- 
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vention will probably result in some 
large contracts. 


Among the more prominent visitors 
who seemed deeply interested in all 
the speeches and proceedings were 
Judge C. H. Aldrich, of Chicago,who 
was Solicitor-General under President 
Harrison, and Col. 8S. 8S. Stout, who, 
it will be remembered, so successfully 
defeated the Watson and Roosevelt 
patents. In this connection, and at 
this time, it is interesting to learn of 
the remarkable accuracy with which 
Colonel Stout predicted, in 1895, the 
nature of the Supreme Court’s decision 
in the Berliner case, as well as the 
line of action pursued by the Bell 
company. In a letter to one of his 
clients, dated June 24, 1895, Colonel 
Stout says: 


“* * * In fact, the court did not sit on that 
day, and I had to content myself with a study of 
the case from the records, as appealed. The 
result of this study was to confirm my already 
formed opinion that there was only one question 
properly before the court, and that was whether or 
not the American Bell company had resorted to 
fraud for the purpose of detaining the Berliner 
application in the Patent Office. * * * The 
1891 Berliner patent can not be considered as hav- 
ing been litigated in any sense, and is no more to be 
respected than a patent issued yesterday."’ 


The Stromberg-Carlsen company, 
in Parlor 228, had a complete exhibit 
of telephone apparatus, some in prac- 
tical operation. The company’s prod- 
ucts are fully described in this issue 
of the ELecrricaL REVIEW.  Sec- 
retary A. B. Cotton and Mr. Henry 
Shafer looked after the company’s 
interests. 


The interests of the American Elec- 
trical Works were properly looked 
after by Mr. E. H. Hammond, of the 
Chicago office, who saw to it that 
each delegate was properly supplied 
with a descriptive price list of the 
company’s products. 


The genial Dan Hemingray, of the 
well known glass company bearing his 
name, was in attendance and shook 
hands with the many supply men, 
who are all carrying the company’s 
goods. 

The exhibit of the Williams—Abbott 
Electric Company, in Parlors 1 and 2 
of the Russell House, showed in a 
striking manner the advance attained 
in the manufacture of such necessary 
adjuncts as telephone magnetos and 
calling or signaling apparatus in 
general. One of the most unique 
features in their bells consists of the 
tri-polar ringer; that is, one piece of 
magnet steel bent into shape and so 
magnetized that a consequent pole is 
situated directly over the vibratory 
armature of the ringer, while the two 
other poles are attached to the base 
or yoke of the ringer, and thus form 
a duplex magnetic circuit, i. e., 
a separate magnetic circuit for each 
ringer core. The advantage of this 
construction is that the power of at- 
traction, as well as that of repulsion, 
is utilized, which results in a ringer 
that is practically twice as efficient as 
any other known form. This feature, 
we are informed, is fully covered by 
patents, which the company is pre- 
pared to fully enforce. 

In connection with the ringer, the 
company has recently placed upon 
the market a generator equally in- 
genious and efficient. One of the 
most prominent features of this gen- 
erator, as well as of this company’s 
apparatus in general, is the high 
grade of mechanical construction, 
coupled with thoroughly modern 
electrical design. 

It is needless to say that the finish 
of these goods carries out in a fitting 
manner the company’s idea of a first- 
class product. 

This company,we learn, is not only 
well officered, but has surrounded 
itself with the best of talent necessary 
to the successful operation of an 
electrical manufacturing business. 
Messrs. Sam’! D. Latta, president; J. 
A. Williams, electrical engineer ; and 

(Continued on page X.) 
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New Electric Railways. 

New Orteans, La.—The Orleans 
& Jefferson Railway Company has 
been incorporated by Wm. R. Hall, 
president ; Robert R. Zell, vice-presi- 
dent and engineer; Cyrus B. Bu- 
chanan, secretary; to build an elec- 
tric railway line on Napoleon avenue. 
Crpital stock, $250,000. 

Brruinauam, ALa.—The Birm- 
ingham Electr.c Railrored Company 
has commenced work of changing its 
Ensley division for the use of eleciric 
motors. 

JACKSON, Miss.—C. W. Howard, 
of Chattanooga, Tenn., has been 
granted franchise for an electrical rail- 
way line in this city. The franchise 
covers six miles of street and includes 
an electric light plant. 

BEAUMONT, TEX.—S. M. Peters, 
R G. Jenkins and others are inter- 
ested in the construction of an elec- 
tr.¢ street railway, and have applied 
for franchise. 

ATLANTA Ga.—The Atlanta & 
Duglasville Railroad Company has 
been granted acharter forthe purpose 
of building an electric railroad be- 
tween the two towns. 

STAUNTON, Va.—The Basic City, 
Bridgewater & Piedmont Railroad 
Company contemplates construction 
of an electric railroad between 
Staunton and Basic City, Va. 


BrooktyNn, N. Y.—The Brooklyn 
City & Newtown Railroad Company, 
known as the DeKalb avenue road, 
has made arrangements to extend its 
lines. One new branch is to extend 
from DeKalband Wyckoff avenues to 
the city line, and another branch from 
Wythe avenue on Rush street to Kent 
avenue, Division avenue, Havemeyer 
street and Broadway. 

ALBANY, N. Y.—The Greenbush 
& Nassau Railroad Company has een 
granted permission to construct an 
electric road from Rensselaer to 
Nassau in Rensselaer County. 


HamILtton, On10—M. O. Burns, 
City Clerk, can give information con- 
cerning construction and operation 
of street railway route No. 4. 


Oxrorp, Mr. — The Oxford & 
Welchville Electric Railroad; work has 
commenced. It is expected to be in 
running order September |. The 
road will be about three miles long. 

Wasutneton, D. C.—The Metro- 
-politan Railroad Company has com- 
menced work on its Eighteenth street 
extension, which will be about one 
mile long. The underground conduit 
system is to be used. 

NorFo.k, Va.—J. G. White & Com- 
pany, of Baltimore, contractors for the 
electric road between Portsmouth 
and Port Norfolk, have commenced 
construction work on thisroad, which 
will be three miles long. It will be 
operated by trolley. 

RivERHEAD, L. I.—The Riverhead, 
Quogue & Southampton Railroad 
Company will extend its trolley line 
to Sag Harbor. ‘This will make the 
line complete from Sag Harbor to 
Orient Point, and will extend over 
50 miles. 


ELECTRICAL REVIEW 


CoLtumBus, On10o—The Cleveland 
& Akron Suburban Electric Railway 
Company bas been incorporated, with 
a capital of $500,000, by Marry 
C. Mason, William C. Gayer, Dr. J. 
©. Fritch, J. A Spitzig and Frederick 
Is. Patt. 

MarceLius. N. Y.—A company 
has been incorporatcd to build an 
electric railroad from the Central 
stution at this place to the village, a 
distance of two and one-half miles. 

Wasutneton, D. C.—The Capital 
Railway Company has decided to con- 
struct two branch lines in the suburbs, 
and has made arrangements to issue 
$300,000 in bonds for this purpose. 





Electric Light and Power. 


GLENVILLE, On10—Z. W. Morris, 
Village Clerk, can give information 
concerning lighting of St. Clair street 
with electricity. 

BRENHAM, TEx.—The Brenham 
Compress Oi] and Manufacturing 
Company contemplates increasing its 
electric light plant; will probably 
want 3,000-light outfit, and may want 
estimates on same. 

PuLaskI, VA.—The Pulaski Elec- 
tric Company has been granted a 
franchise for the erection of an elec- 
tric light plant, work on same to be 
commenced immediately. 


JACKSONVILLE, TEX.—J. B. Roberts 
has been granted a franchise for the 
establisament of an electric light 
plant. 


ToLepo,On10o—The Hotel Madison 
will put in a complete electric light 
plant. 

FITZGERALD, GA —Address_ the 
Mayor concerning erection of an elec- 
tric light plant. , 

PROVIDENCE, Ky.—An_ electric 
light plant will shortly be established. 


BROOKHAVEN, Miss.—Address the 
Mayor concerning erection of electric 
light plant, for which $40,000 worth 
of bonds will be issued. 


Jackson, Miss.—C. W. Howard, 
of Chattanooga, Tenn., can give in- 
formation concerning proposed con- 
struction of an electric power-house. 


Sr. Lovis, Mo.—The Imperial 
Electric Light, Heat and Power Com- 
pany has been organized, with Charles 
Boettcher, president; D. H. Dougan, 
secretary-treasurer, and E. G. Bruck- 
man, general manager, for the erec- 
tion of an electric light plant; capital 
stock, $1,000,000. 


SAVANNAH,GA.—The Edison Elec- 
tric Illuminating Company has been 
organized, with George J. Baldwin, 
president; Charles A. Stone, vice- 
president ; Edwin 8S. Webster, treas- 
urer, and W. W. Mackall, secretary, 
to do a general power and illuminat- 
ing business. 


Watsontown, Pa.—The Watson- 
town Electric Light Company has 
been incorporated by J. W. Morris, 
John Flanagan, T. W. O’Brien, 
George W. Beers, A. M. Dimmick ; 
capital stock, $15,000. 


WaLkeR, Minn.—The Village 


Clerk may give information concern- 
ing establishment of electric light 
plant. 


Carey, On1o—A new electric light 
plant will be immediately established. 
About $10,000 worth of bonds will be 
issued for that purpose. 

St. Peter, Minn.—An electric 
light plant is to be put in the Roch- 
ester ILospital. 

Fosston, MINN —An electric light 
plant will be established. 


STARKE, FLA —The Mayor may be 
addressed concerning the er ction of 
an electric light plant. 


Biowina Rock, N. C.—The Mor- 
ganton & Blowing Rock Electric and 
Improvement Company contemplates 
the erection of an electric light plant. 


MaGnouta, Miss.—The Magnolia 
Gas and Light Company has been 
granted franchise for the erection of 
electric light plant and construction 
of waterworks. 


Eastey, S. C.—B. C. Johnson, 
superintendent Easley Oil Mill, may 
be addressed concerning electric light 
plant. 


Hatsoro, Pa.—A 20-year fran- 
chise has been granted to a company 
of local capitalists to erect and oper- 
ate an electric light and water plant 
in the borough. ‘The cost of the 
proposed improvement will be about 
$25,000. 

Brookxines, 8S. D.—S. FE. Brook- 
man hus been awarded contract for 
furnishing the Agricultural College 
at Brookings with a complete system 
of electric lights. 


CrepaRr Fatis, lowa—aA. D. Ells- 
worth & Sons, strawhoard manufact- 
urers, have asked for franchise for an 
electric lighting and heating and 
power plant. 


CHATFIELD, Minn.—The electric 
company which has just been organ- 
ized at this place, for the purpose of 
furnishing the city with electric 
lights, is composed of Hon. Jos. 
Underleak, F. T. Drebert, M. H. 
Crane, A. L. Ober and A. M. Lom- 
bard. The capital is $50,000. 


CENTERVILLE, Micw.—H. J. 
Hampson & Company have been 
granted a franchise for an electric 
light and power plant. 


LANCASTER, OnH1O—H. T. Mech- 
ling, City Clerk, can give information 
concerning gas and electric light 
fixtures for new City Hall. 


WINNEBAGO, W1s:—James E. Heg, 
president State Board of Control, 
Northern Hospital for Insane, Mil- 
waukee, Wis., may give information 
concerning electric light and power 
plant. 

AmsTeRDAM, N. Y.—'Thos. J. 
Hazlett, City Clerk, may give infor- 
mation concerning lighting of the 
city with electricity. 


TrenTON, Mo.—Trenton Gas & 
Electric Light Company, H. A. & G. 
W. Gardner, gave real estate deed of 
trust for $10,000. 


JONESBORO, TENN.—The town is 
to be lighted by electricity, and the 
work of putting up the wires is rapidly 
approaching completion. 


Hammonton, Pa.—An electric 
light plant has been established. 
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Atma, Micu.—A. W. Wright will 
build an electric lighting plant and 
substitute electricity for gasoline in 
lighting the streets of Alma. 


New Telephone and Telegraph 
Companies. 

PuLaskt Va.—Laughon & Hull 
have Leen granted franchise by the 
City Council tor the erection of a 
telephone exchange. 

BextTon, TENN.—The East Ten- 
nessee Telephone Company, Chatta- 
nooga, will construct a telephone 
system at Benton. 

SAVANNAH, Ga.—The Waycross 
Telephone Company, of Waycross, 
Ga., has petitioned the City Council 
for franchise to construct a long-dis- 
tance telephone system in Savannah. 

Newport News, Va.—The Citi- 
zens’ ‘Telephone Company will soon 
be in operation and will connect with 
several other exchanges. The officers 
of the company are M. B. Crowell, 
president; Chas. E. Fink, vice-presi- 
dent; W. Scott Boyenton. secretary ; 
W. H. Landon, treasurer. 

DECHERD, TENN.—The Bell Tele- 
phone Compiny has a newly estab- 
lished cffice here. Its business is in 
the hands of A. J. Lines. 

Deut, N. Y.—The Delhi Tele- 
phone Company has been incorporated 
tooperate in Delhi and other villages 
in Delaware County, and also in 
Oneonta, Otsego County. Capital, 
$3,000. Directors, H. S. Graham, 
M. O. Landon, W. I. Mason, S. F. 
Adee, of Delhi, and others. 

Jackson, Micn. — The Michigan 
Bell Telephone Company is putting 
in a new plant in this city. 





New Manufacturing Companies. 

CLEVELAND, On10—'The Dorner 
& Dutton company has been incor- 
porated to manufacture and deal in 
street and electric railway supplies. 
Capital stock, $50,000. 


Dayton, TENN. — The Wheeler 
Electric and Manufacturing Company 
will be organized by W. E. Wheeler 
and others for the purpose of manu- 
facturing the Wheeler patent electrical 
dental engine, together with other 
electro-dental and medical specialties 
and staples. 


New York, N. Y.—The Enclosed 
Are Light Company has been incor- 
porated to manufacture inclosed elec- 
tric are lights. Capital, $5,000. 
Directors, Henry Clews, James B. 
Clews, William H. Perrine, of Mills 
Building, and William H. Acken and 
John Acken, of New York city. 


Easton, Pa. — A company of 
eastern capitalists, with $1(0,000 
cash, has purchased the old woolen 
mill of General W. E. Doster, at 
Bethlehem, and will manufacture 
electrical supplies. 





Increase of Capital. 

PHILADELPHIA, Pa.—At a special 
meeting of the stockholders of the 
Powelton Electric Company it was 
decided to increase the capital stock 
from $450,000 to $600,000; 31,241 
shares voted in favor of the proposi- 
tion, there being no opposition. 
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[Specially reported for this journal by E. 8. 
Duvall, solicitor of patents, Loan and Trust Build- 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.] 








ISSUED JUNE 15, 1897. 


581,341 Apparatus for controlling elec- 
tric motors; B. A. Fiske, U. S. Navy— 
Ap electric motor, a dynamo actuating the 
same, a reversing switch in the armature 
circuit of said dynamo, and a rheostat in the 
field circuit of said dynamo and controlled 
by said reversing switch 

584.352 Party-line telephone system ; 
W. H. Harter, Norwalk, Ohio. 

584,356 Electricarclamp ; I. H. Hegner, 
Paris, France -Two or more arc lamps. 
means for preventing the feeding together 
of the carbons of any lamp until the resist- 
ance of the lamp group has attained the 
desired amount, and of a means for feeding 
the carbons of each lamp coutro:led by the 
resistance of its own are. 

584.382 Electrical circuit-closing ther- 
mometer; A. Luraschi, London, England — 
Consists of an adjustable movable terminual, 
completely inclosed with the thermometer 
tube, a perforated cross wi'e through which 
such movable terminal passes, such cross 
wire being seaied into the sides of the 
thermometer tube by fusien, and a fixed 
terminal always in contact with the mercury. 

581.384 Automatic electric signal trans- 
mitter; A. B MacKlin, New York. 

584.393 Telepho esystem; F.R McBerty, 
Downcr’s Grove, |1l.—A number of tele- 
phone circuits, including transmitting tele- 
phones, and baving a common return cou 
ductor, two or more sources of current 
having different poles convected with 
the common return conductor, and their 
other poles connected with different circuits, 
whereby cross talk in the circuits is dimin- 
ished or prevented. 

584,414 Apparatus for telephone switch- 
boards; ©. E Scribner, Chicago, IlL—An 
indicator frictionally connected with a source 
of mechanical power, a retaining catch nor 
mally engaging with said indicator, con- 
trolled by an electro-magnet. 

584,415 Telephone line circuit; C. E. 
Scribner, Chicago, 1). 

584.416 Electro-magnet; C. E. Scribner, 
Chicago, I] 

584,417 Telephone circuit; C.E.Scribner, 
Chicago, Ill. 

584.418 Spring-jack for telephone switch- 
boards ; C. E. Scribner, Chicago, LI. 

584,420 Hoisting machivery; A. J. Shaw, 
Muskegon, Mich. 

584,427 Production of electric sparks for 
signals or theatrical effects: V. Tabule 
witsch, St. Petersburg Rus-ia—A lamp 
having an insulated coil secured to the base 
thereof, a tube he uving a close! bottom and 
open top mounted in suid coil, and adapted 
to receive one end of aa electrode and secure 
the sume therein by means of clamps. and 
means for reciprocating said tube, consist- 
jing of a core of soft iron, and a spring- 
operated lever having a roller on its free end 
which is adapted to bear against the closed 
end of said tube, said electrode being com- 
yased of carbon, and the other electrode 
ing compose:l of steel. said steel electrode 
heing provided with means to permit a slight 
longitudinal movement of the same when 
the electrodes are brought together. 

584,431 Armature for dynamo-electric 
machines ; H. H. Wait. Chicago, II. 

584,462 Electric-circuit protector; A. L. 
Creelman, Memphis, Tenn.—A main and a 
local telegraph circuit, in combination with 
a gravity switch through which the circuits 
pass, a retarding device operated by the said 
switch for reducing the speed of its down- 
ward movement, a magn-t for retaining the 
switch in its elevated position, and a manu- 
ally operated device for raising the switch 
and closing the circuit through the said 
magnet. 

584,463 Electric signal; A. L. Creelman, 
Chicago, 11]. 

584,464 Telegraph sounder; A. L. Creel- 
man, Chicago, Ill. 

584,465 Circuit-protecting sounder; A. 
. Creelman, Chicago, 111. 

584,466 Telegraphic sounder; A. L. 
Creelman, Chicago, 1] —An electric circuit, 
x sounder-magnet and a retarder-magnet 
forming a part thereof, a second circuit, 
containing a circuit-changing magnet, a 
contact carried by the armature lever of the 
retarding magnet for shunting the current 
from the first circuit through the second. 

584.474 Primary cell; Isidor Kitsee; 
Philadelphia, Pa.—A positive element, con- 
sisting of a containing cup of a material 
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designed to remain inert, a conducting rod 
passing through the cup, and a solid body 
of an alloy of mercury and a metal, as zinc, 

cast so as to fill the space between said cup 
a rod, the surface of said solid body only 
being exposed. 

584,482 System of distribution; E. W. 
Rice, Jr., Schenectady, N. Y.—The method 
of maintaining potential upon a two wire 
system of distribution connected with a 
three-wire system, which consists in supply- 
ing the two-wire system with energy from 
b th sides of the three-wire system. 

584,496 Electric headlight ; F. W. Dres- 
sel, New York, N. Y. 

584,511 Elect: tric Railway; T.W.Kloman, 
Montclair, N. J. 

584,577 Regulating speed of induction 
motor; E. Danielson, Stockholm. Sweden— 
A number of induction motors mechanically 
connected together, said motors having dif 
ferent numbers of poles, and means for 
operating them singly or in tandem groups. 

584,618 Telephone transmitter; H. C. 
Alexander, Bonham, Tex. 

‘584,6:2 Lightning arrester and multiple 
automatic fuse-block, G. X. Gast, New 
Orleans, La. 





Z or Sale. 


Two shunt-wound, 125-volt, No 12 Edi- 
son, 30-kilowatt dynamos, with extra arma- 
ture, rhcostats, indicators, ampere meters; 
self-oiling journals in good _ condition. 
Price, $1,000. Two ditto, No. 10 Edison, 
25-kilowatt, recently rebuilt, new fields, 
armatures, commutators, self-oiling jour- 
nals. Splendid machines, with instruments 
as above-named —all running. Price, $900. 
Reasonable traveling expenses allowed to 
purchasers of machines. Address 


R. M. & W. T. JOHNSON, 
SALISBURY, 
MARYLAND. 


McCASKEY & HOLCOMB 


COMPANY, 


CONTRACTORS 


SPRINGFIELD, ILL. 
415 COMMERSIAL BLDG., ST. LOUIS, MO. 


Wicomico County, 





We make a specialty of constructing Munic- 
ipal Electric Lighting Plants. 


Send for Estimates and Valuable Information. 


REMOVAL. 
DYER & DRISCOLL 


31 NASSAU STREET, W. Y. GITY. 
High-Class Patent Soliciting. 


PATENTS. 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All patents taken out threugh me are given 

ial notice in the leading journals of the country, 
ti us bringing same widely before the public without 
cost to inventor. 

Rererences: ‘Electrical Review,” New York; 
Paul Cromlein, Teller Lincoln National Bank, 
Washington, D. C.; Judge Geo. D. Parker. Berkley, 
Va. ; ——— National Bank, Washington, D. 

E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. e 
Newell, ke, and Secretary Water Works, 
Olympia, Oregon. 


EDW. 8. DUVALL, Loan and Trust Bidg., 

Solicitor of Patents. WASHINGTON, D. C. 

The Southern !ndustrial 

92 Journal, tells the truth 

ixie. about Southern condi- 

tions and possibilities. If 

you are wae send 25 cents for 3 months or $1 
eT year. THe ** Dixre"’ Co. Atlanta Ga 


Wanted—An Idea sfss'sins 


Protect. your ideas; bri ou wealth. 
Write JOHN WEDDERBURN & CO. t Attor. 


. D. C., for thet 800 prize offer 
and lst of two bt rg, 























IRON CASTINGS. 


f Motors and Electrical 
nee ag ot Tp be La, ahene 


“ES Tarrlus 
eae. Yes 





- ——_ .* 4 < 
(4aIN FounDRY-R0oM, 530 By 110 FEET.) 


THE SESSIONS FOUNDRY CO., BRISTOL, CONN. 








C-ectric Stew Pan, 


Electric Curling Iron Heater. 
Some of our goods which connect to lamp sockets, 
using from %4 to 2 amperes, at 110 volts. 


$4.00 





$7.00 





Electric Stove. 


L ectric Foot Warmer. Etectric Smvothi:.g Irons 


American Electric Heating Corporation, 
NEW YORK: 39 Cortiandt St BOSTON: Sears Bldg. CHICAGO: Monadnock Block. 





 DAAAAAAAAAAAAAAAAAAAAAAAAD 4 


FOR SALE xnav ourrir 


G-imoch Ruhantorfft Coil. 
Mechanical Mate-and-Break,. 
3B Double-FPocus Tubes. 


Outfit used about 30 days. Everything complete and in A-1 condition. Price, $250. 


MICHIGAN ELECTRIC COMPANY, 


DETROIT, MICH, 








Manufacturers of and Dealers in Electric Supplies and Machinery. 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for this work. 











All our coils give a spark. from one to two inches above rating. It is known 
that the founder Fe this company invented the adopted method of induction coil 
winding in 1858. 

Send for prices and information; catalogue of fine electrical and scientific 


instruments free. 
E. S. RITCHIE é SONS, 


Brookline, = - Mass. 
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TELEPHONE CONVENTION NOTES. 
(Continued from Page $17.) 


F. M. Kirk, the treasurer, in a cordial 
manner, entertained the company’s 
guests at the convention. 

The Western Signal Company, of 
Chicago, was ably represented by 
Mr. B. F. Stewart, whose time was 
divided between explaining the 
interesting exhibit of apparatus at 
parlor C of the Russell House and 
closing several contracts for fire and 
police alarm outfits. The apparatus 
of this company shows several novel 
features.and is characterized chiefly 
by simplicity, without detracting in 
uny way from its efficiency. After 
an automatic signal, either for fire or 
police, has been sent in, communica- 
tion may be had by telephone for 
giving location and nature of trouble: 
An interesting line of portable tele- 
phones for use on street railways, etc., 
formed part of the exhibit, the 
portable set consisting of a complete 
battery telephone outfit with long- 
distance transmitter. It is inclosed 
in a carrying case the dimensions of 
which are only 4 xX 4 x 5 inches, 
making it probably the most compact 
outfit of that kind on the market. 

©. D. Duncan, secretary of the 
Home Telephone Company, Chilli- 
cothe, Ohio, acted as a committee of 
one in decorating each delegate and 
visitor with a bow of tiny pink rib- 
bon, known as ‘‘babyribbon.” This 
was probably because the association 
is rather young, and it is to be hoped 
that, at the next meeting, a commit- 
tee will be appointed for designing 
an appropriate badge for members of 
the association. 

J. D. Leatherbee, treasurer of the 
National Telephone Company, of Bos- 
ton, was present. His company is 
one of the two Boston concerns now 
fighting suits brought by the Bell 
company to restrict them from using 
patents that it claims ».wnership of. 
Mr. Leatherbee has lots of fight in 
him, and he states emphatically that 
his company will fight to the end. 
‘he testimony is to be all in by Sep- 
tember 1, and then the case will be 
argued. ‘The decision of this case, 
and the one pending between the 
Century Telephone Company and the 
Bell corporation, is of intense interest 
to all independent telephone com- 
panies. The new association will 
doubtless assist to the utmost in the 


defense. C. EB. K. 
ee 
General Electric Railway 
Company. 
The General Electric Railway 


Company. of Chicago, has won its 
fight, and Chicago will have a new 
street railway system with about 60 
miles of track within a year. On 
June 2% the Supreme Court affirmed 
the decree of the lower court in an 
action brought by Attorney-General 
Moloney, of Illinois. That decree 
denied the petition for an injunction 
to prevent the construction of the 
General Electric Railway Company’s 
system, and dismissed the bill. It is 
understood that the company will be- 
gin within 10 days the construction 
of an underground railway system to 
cost about $5,500,000. It is reported 
that since it has won its fight the 
General Electric Railway Company 
has been offered $3,000,000 for its 
franchises and present assets. 
Northwestern Electrical 
ation. 





Associ- 


The fifth semi-annual convention 
of the Northwestern Electrical Asso- 
ciation will be held at La Crosse, 
Wis., commencing Wednesday morn- 
ing, July 21. 


ELECTRICAL REVIEW 


FIFTEEN 5,000 - HORSE - POWER 
GENERATORS. 





WESTINGHOUSE INTERESTS GIVEN A 
VERY LARGE ORDER. 





It was announced at the directors’ 
meeting of the Westinghouse Electric 
and Manufacturing Company, held at 
East Pittsburgh, Wednesday, June 23, 
that a contract had been made with 
the St. Lawrence Construction Com- 
pany for furnishing 15 5,000-horse- 
power generators, of the same type as 
those made by the Westinghouse 
company and now in use at Niagara 
Falls, for utilizing the falls of the 
upper St. Lawrence at Massena, N. Y. 
The long-distance transmission will 
probably be for the cities of Ottawa 
and Montreal and other centers in 
that locality. 

The plant will be the largest of 
the kind in the world and nearly 
twice the size of that at Niagara Falls. 
The cost of the machines is estimated 
to be about $800,000. 

The directors’ meeting at which 
this was announced, and of which the 
report will be fonnd elsewhere in 
these columns, was held at 10 A. M. 
on Wednesday, and on the afternoon 
of the same day a member of the 
ELECTRICAL REVIEW staff was in- 
formed by a personal representative 
of Mr. George Westinghouse, at the 
Westinghouse factories at East Pitts- 
burgh, that the work of constructing 
these generators would be begun very 
soon and as early a delivery of the 
machines as practicable would be 
made. 

The above order, taken in connec- 
tion with one recently given by. the 
Cataract Construction Company for 
five 5,000-horse-power generators, 
makes a total of 20 generators of ‘this 
size, having a capacity of 100,000 
horse-power, which have been ordered 
from the Westinghouse company 
during the current year. 

The scheme contemplated by the 
St. Lawrence Construction Company 
will take advantage of the natural 
conformation of the land in the 
vicinity of the Massena to create a 
waterfall. At that point the St. 
Lawrence River is about 50 feet 
higher than the small stream three 
miles away. The company is digging 
a canal to connect the two streams. 
A smaller stream empties into the 
St. Lawrence a few miles further 
down, and furnishes a natural outlet 
for the water of thecanal. The com- 
pany purposes to generate power at a 
sufficiently low cost to induce manu- 
facturers to establish plants on its 





property. It is understood that the 
company is backed entirely by 
English capital. 
——— 
Cashier Indicted for Embezzle- 
ment. 
Johu S. Moyer, Chicago book- 


keeper and cashier for the New York 
Insulated Wire Company, was indicted 
by the Grand Jury on June 25, on a 
charge of embezzlement and larceny. 
He is charged with embezzling $10,- 
000 and the larceny of a check for 
$55, payable to the New York Insu- 
lated Wire Company. Moyer, it is 
said, indorsed this, and placed it to 
his private credit. Moyer was arrested 


at his home in Willmette, locked up 
in the county jail, and his bond was 
fixed at $21,000. 


The Siemens & Halske Company 
and the Pennsylvania Iron 
Works Consolidate. 


The Siemens & Halske Electric 
Company of America, of Chicago, 
and the Pennsylvania Iron Works 
Company, of Philadelphia, were con- 
solidated at the annual meeting of 
the former company held in Chicago 
last week. The Philadelphia interests 
were given representation in the board 
of directors by the election of Charles 
E. Yerkes, William L. Elkins, Jr., 
and B. W. Grist. The other directors 
are Charles T. Yerkes, R. Suydam 


Grant, F. W. Whitridge, W. T. 
Butler, E. Z. Rice, and Martin 
Maloney. 

The Pennsylvania Iron Works 


Company makes cable railway ma- 
chinery,- gas, and steam engines. 
The Siemens & Halske company 
manufactures a complete line of elec- 
trical apparatus, including a street 
railway system of its own. The 
products of the two companies are 
sufficient to completely equip electric 
plants of any kind. The combined 
capital controlled by the consolida- 
tion is $3,250,000. 

A few months ago negotiations 
werecompleted and practically settled 
for the consolidation of the Siemens 
& Halske Electric Company and the 
Fort Wayne Electric Corporation, of 
Fort Wayne, Ind. The final deal 
was not completed, owing to the fact 
that the Siemens & Halske company 
placed what was said to be too high 
a value on certain items in the in- 
ventory of their assets. 

a 
The Inclosed Arc Lamp. 
To THE Eprror oF ELECTRICAL REVIEW: 

In the paper on ‘‘ Recent Progress 
in Are Lighting,” read on June 9 by 
Prof. Elihu Thomson, at the §Niagara 
Falls Convention of the National 
Electric Light Association, much 
space is naturally devoted to the 
discussion of the inclosed arc lamp. 
Professor Thomson remarks, “the in- 
closed arc lamp, broadly speaking, is 
an outcome of the ability to secure 
very nearly pure carbons.” He also 
claims to have made some experi- 
ments in this field in 1879, and states 
that ‘“‘ for many years after that daté 
(1879) there were not to be found 
such pure carbons as would give so 
little deposition as is required to 
work an inclosed arc practically.” 

Iam much surprised that one so 
well posted in the state of the art as 
Professor Thomson should ascribe 
the success of the inclosed arc to the 
‘‘ability to secure very nearly pure 
carbons.” As pointed out in my 
recent paper, read before the Inter- 
national Electrical Society, at Paris, 
in January of this year, the history 
of the development of the inclosed 
arc is the record of a succession of 
failures up to 1894, when, as a result 
of my work, the first successful in- 
closed aro lamps were put on the 
market. The commercial inclosed 
arc lamp is only three years old. 
Of the thirty odd thousand inclosed 
arcs now in successful daily operation 
in this country, nine-tenths have 
been installed within the past two 
years. Was this phenomenal growth 
due to the discovery of a pure carbon ? 
Inasmuch as practically the same 
grade of inclosed arc carbon as is now 
extensively used was to be found in 
the open market at least five years 
before the advent of the successful 
inclosed arc lamp, the sudden rise 
must have been due to another cause. 

As Professor Thomson has re- 
marked, and as pointed out by me in 
my Paris paper, ‘‘ the idea of burning 
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an are in a practically closed and 
relatively small glass chamber is quite 
old.” But the idea of operating a 
high-potential arc within an inclosure, 
and maintaining the arc with a smal! 
expenditure of current, is, however, 
new. Although years before I had used 
very nearly purecarbons in my investi- 
gations with inclosed arcs, still the ex- 
periments resulted in failure after fail- 
ure, until the idea of the high-potential 
arc was evolved byme. This method 
of operation, an account of which was 
first given to the National Electric 
Light Association at the Washington, 
D. C., convention, in February, 
1894, involves an essential principle 
of all practical inclosed arcs, and 
marked the beginning of the com- 
mercial inclosed arc lamp industry. 
Asa contribution to the history of 
theart, Professur Thomson’s reference 
to his unsuccessful experiments in 
this line is interesting, as is all that 
comes from his pen; but it is quite 
clear that the successful introduction 
of the inclosed arc system was not due 
to his efforts. L. B. Marks. 
New York, June 14. 








Modern 
Telephony 


METALLIC CIRCUITS 
MESSAGE RATES 
MODERATE CHARGES 


New York Telephone Co., 


16 DEY ST. 

18 CORTLANDT ST. 

962 BROADWAY. (23d St.) 
113 WEST 38TH ST. 


NEW YORK CITY. 








J. GC. WHITE & COMPANY, 
In rated -* 


ENCINEERS, CONTRACTORS. 
Successors to White-Crosby Company, 
and J. G. White & Co., 


29 BROADWAY, NEW YORK, N. Y. 
Baltimore Office, Equitable Building. 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Mearnufacturer,. 


STANDARDS A SPECIALTY. 


ed 
709 LEXINGTON AVENUE, WEW YORK. 
2 8 











_STEAM ENGINEERING 


omotive, Marine); Mechanical 
Drawing; Architectural Drawing; Machine 
Design ; Electricity; Architecture; Piumbing; 
Railroad, Hydraulic 
Municipal, 3! COURSES & Bridge [ 
Engineering; Surveying and Mapping; Metal 
Pattern Cutting; Bookkeeping; Shorthand; 
English Branches; Mining; Metal Prospect’g. 


All who GUARANTEED SUCCESS. | 









study 
Fees Moderate, Advance or Instaliments. 








KNAPP 
BLECTBIC & 
NOVELTY CO., 
4744 Warren St., 
NEW YORK. 





ww. R.OS’TRANDER & CO. 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


Electric and Mechanical Bellis. 
FACTORY, 

DE KALB AVENUE, 
BROOKLYN. 








Send for Illustrated 
Catalogue. 
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_ CAHALL 


ni BOILER. 
S|  TREMONT BUILDING, 
3 BOSTON. 

+; OREXEL BUILDING, 

4 PHILA. 

| TAYLOR BUILDING, 
© 39 Cortlandt St., 







NEW YORK. 


THAYER & 
COMPANY, 


Incorporated. 


=. 2 


We also make the Babcock & Wilcox 
Boller. 














P & B INSULATING TAPE 
WILL NOT VULCANIZE OR CRACK 
WITH EXPOSURE. r 


| THE STANDARD PAINT CO., 
i Manufacturers, 
81-83 JOHN ST., NEW YORK. 





CHICAGO OFFICE: 














A PERFECT No. 189 Fifth Avenue. 
INSULATOR. eG 
a EUROPEAN REPRESENTATIVE : 
WRITE FOR ROBERT W. BLACKWELL, 
39 VICTORIA STREET, 
PRICES. WESTMINSTER, LONDON, S. W. 


pe 


The Highest of High-grade 
Rubber-Covered Wires. 


GENERAL WESTERN AGENTS: 


ELECTRIC APPLIANCE COMPANY, 


ELECTRICAL SUPPLIES, 
242 Madison Street, CHICAGO. 





| yore 


Warren, Ohio. 








The “Zell Improved Safety” 
Water-Tube Boiler. 
Do you want DRY STEAM? 





Our book tells how to get it. 
Free for the asking. 


Campbell & Zell Company, 


New York Office: 
714 HAVEMEYER BUILDING. 





“TRADE MARK. 


INSULATED WIRES AND CABLES. 
THE OKONITE CO., Limited, 


POSTAL BUILDING, 253 BROADWAY, 


REGEIVERS’ SALE!!! 


OF THE ENTIRE STOCK OF 


THe E. S. GREELEY & Co., 


Inventory soon ready. Tenders solicited. Address 


EDWIN S. CREELEY and JAS. W. SANDS, 


As Receiwers. 
Nos. 5 and 7 DEY STREET, NEW YORK. 


MAGNET ELECTRICAL THEATER go Serr 
WIRES. “maa ee, DIMMERS, SE OSTATS 











NEW YORK. 





i. Mo TORS 


wre 





lg 
i eel 


ARMORED INSULATING 
CONDUIT. —at> 


Interior Conduit &lnsulationGe, 


General Offices and Works: 
527 West Thirty-Fourth St. 
NEW YORK. 











Bare and 





PROVIDENCE, R. I. 





PARARDGE 





lnsulated Electric Wire. 


J. M, —_ & = 
Chica yo 
Harry M. w, 126 Liberty St., New York, N. Y. 


OFFICE AND FACTORY: 


SANDUSKY, OHIO, 


AGENTS: 
ayer & Englund, Betz Bidg., Fifiedsiptes, Pa. 
aun ith & Wallace, ‘Hamilton St., Boston, Masa. 
Ed. P.S , 44 Niagara St , Buffalo, N. Y. 
~~. Bank’ of Commerce Bldg., 


Reger. & arwener, one Pine St., San Francisco, Cal. 
Central Electric Go., 
A 489 Monadnock Bldg., 





ast WHITE CORE WIRES 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 
VULCA DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


IN OFFICE : 
18-17 Cortlandt Street, New York. 


i CHICAGO 
BRANCHES: } 390 Dearborn Street. 


BOSTON: 
134 Congress Street. 


SAN FRANCISCO: 
18 Second Street. 





SAFETY — une 


Over 2,000 miles 
of Rubber Cov- 
ered and Lead 
Encased now in 
use in New York 
and other cities. 


£25 to 239. 


New York. 





LEONARD F. REQUA, - General Manager. 


WHEELOCK 


Am So, 


Best Construction and 


ws GROGKER - WHEELER, 


” TO EARN MORE, LEARN MORE 


The Correspondence School of Tethnalag. Cleveland, Ohio. 


~ ELECTRICAL, "-c'm's.tsrneud Sear tneansaring Brzpohes Teagnt by mat. 
| EP. Roberts, M. E., Prest. - Send for Catalogue. 





J. C. Gallup, Secretary. 
Representative for Greater New York: Max OsTERBERG, E. E., Consulting Engineer, 27 Thames Building, New York City. 








WIRES AND CABLES 





203 BROADWAY, - - NEW YORK. 


BATTERY terms, Sossct‘raarine'mcee | DRY BATTERIES =: “* STANDARD.” 


Made by J. H. DUOMELI. & CO., 76 Cortlandt pag ening NEW YORK. 
Ingredients, Strongest, Most Durable and Reliable. Size, 6x2}, 60 cents 





per Cell. Liberal Discounts, 








Cost was no Consideration. 

















THE WALDORF. 


The owners of this hotel were determined to have the best 
dynamo in the world.. 


Exacting specifications were drawn and a critical'and competent 
committee examined the machines of all bidders. 


All of the prominent companies competed. And the contract 
was awarded on the MERITS OF THE MACHINE ONLY to the 


WALKER COMPANY, 


Cleveland, Ohio. 
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GEO. A. McKINLOCK, Prest. S. R. FRAZIER, Treas. 


CENTRAL ELECTRIC COMPANY, 


(®) ELECTRICAL SUPPLIES. 


WESTERN 


Okonite Wires and Cables. Interior Conduit Supplies. 
HELIOS ARC LAMPS. LUNDELL FAN MOTORS. 
BANNER WEATHERPROOF WIRE. 


CHAS. E. BROWN, Secy. 





{eam 


DISTRIBUTORS FOR 


0, 
¢ 





BRANCH STORES: 
SOUTHERN ELECTRICAL SUPPLY CO., ST. LOUIS, MO 
GATE CITY ELECTRIC CO., KANSAS CITY, MO. 


BRANCH OFFICES: 
742 GUARANTY BUILDING, BUFFALO, N. Y. 
404 CARONDELET ST., NEW ORLEANS. 


Se SROOGH 4 SHHGe OHS 


173-175 ADAMS STREET, CHICAGO. 











WE MAKE 


THE MOoOsT SENSIBLE 


SHADE LAMPS 


IN THE WORLD FOR 


PHYSICIANS, STUDENTS, DENTISTS, 


AND ALL CLASSES OF BUSINESS MEN. 


Our lamps are manufactured in ten different styles, to suit all kinds of work. Write to 


us for catalogue and price-list.. Agents wanted in every city. 


PACIFIC ELECTRIC CO., 
LA GROSSE, WIS., U. S. A. 


When you write us, mention ELECTRICAL REVIEW. 











An 2 “Y attempt is being 





made, on the reputation of the 


KINSMAN DESK LIGHT 


to sell a SPURIOUS IMITATION by 
means of a similar cut. None of 
the imitations pow on the market 
contain any of the features which 
have made the Kinsman Desk 
Light femous. Thousands of 
— users testify to its worth. 


MADE ONLY BY 


McLeod, Ward & Co., 


27 Thames Street, NEW YORK. 


E,W, BLISS 60,, 


41 ADAMS ST., BROOKLYN, ML Y, cHicace. of N ST. 


SPECIAL CATALOGUE 
OF TOOLS FOR 


Notching and Blanking 


DRMATURE 
Discs. 


A NEW AND HIGHLY IMPROVED AUTOMATIC | og 
NOTCHING PRESS ADAPTED to DISCS of ALL SIZBS. x... o«mttse »peabte Oramk Pree 


Blanking Operati 
CORRESPONDENCE SOLICITED. leet? ee 


“>THE STILES # PARKER PRESS CO. 














Electric Moters of all szes. Also Punch and Die 
work. Send sample or drawing for estimate. High 
grade only. 


PREMIER PRODUCTS. 


M. R. Ro«driques, 127 Wi aipplie St., Brookiyn, N. Y- 





American-Ball Engines. 
Multipolar Dynamos and Motors. 


AMERICAN ENCINE COMPANY, 
BOUND BROOK, N. J. 





HAMILTON, 


THE HOOVEN, OWENS & RENTSCHLER C€0., “Care. 


HAMILTON CORLISS ENGINES 

















FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 








iv ELECTRICAL REVIEW 


Vol. 30—No. 2 








IRON CASTINGS. 


High-Grade Castings for Dynamos, Motors and Electrical Machinery, also Fine Soft | ur type “F’’ Box assures absolute protection against current interruptions and overloads. 


Castings for Telephones, Arc Lamps, Electric Bells, etc., ete. 
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(4aIN seneeninnn ttt BY 110 Feet.) 
THE SESSIONS FOUNDRY CO., BRISTOL, CONN, 





BrancH OFrFices: 63 Oliver Street, Boston, Mass. 








THE 


C&C ELECTRIC 


COMPANY, 


Manufacturers of 


Dynamos, Motors and 
Appliances, 
143 LIBERTY ST., 


NEW YORK. 
633 Arch Street, Philadelphia, Pa. 1143 Marquette 


Building, Chicago, Il. 806 Bank of Commerce Building, St. Louis, Mo. 








SCHIFF, JORDAN & CO.) ci. 


CAR 


HK 


ONLY 


BONS 


You should use, if you want Brilliant, Steady, Efficient 
Light, for Direct and Alternating Currents, are made by 


39-41 Cortlandt St., New York. 








ENCLOSED ARC LAMPS 


FOR CONSTANT-POTENTIAL CIRCUITS. 


ia 











| SIMPLE! 
DURABLE |! 
ECONOMICAL!!! 











the UPTON 





FOR ALL 


SIMPLEST 
IN MECHANISM. 





ORIGINAL MANUFACTURERS 
OF THE 


Write for Catalogue A 31. 





Arc | Lamp 


CIRCUITS. 


CHEAPEST to BUY, USE 
and MAINTAIN. 





SIMPLEX, WARD AND KNIGHT 
LAMPS. 


New York Agent, F. L. Haviland, 
253 Broadway. 


Factory and Main Office, Peabody, Mass. 


STANDARD THERMOMETER & ELECTRIC COMPANY. 





Burns 100 to 150 hours 
with {2-inch 


Carbon. 








SHOWROOMS: 
561 Broadway, N. Y., 
128 Essex St., Boston. 


ELIZABETHPORT, N. J. 











WE SUPPLIED THE INSULATORS 


TYPE OF SPECIALLY DESIGNED PORCELAIN 
INSULATOR USED ON BUFFALO-NIAGARA 
FALIS ELECTRIC TRANSMISSION LINE, 
MADE BY IMPERIAL PORCELAIN WORKS, 





for the Buffalo-Niagara Falls Elec- 
tric Transmission Line. Read the 
following : 


As mentioned before, these porcelain 
insulators, which, by-the-way, weigh nearly 
12 pounds apiece, were made by three sepa- 
rate concerns. Itis but just to state that 
those manufactured by the Imperial Porce- 
lain Works, of Trenton, N J., passed the 
severe test with an unusually high record. 
Less than two-thirds of one per cent of one 
pattern of the insulators supp'ied by this 
firm failed to stand the test.—ELECTRICAL 
Review, November 18, 1896. 





Write for information and prices on any 
porcelain work for electrical service. 





ANY SPECIAL TYPE OR DESIGN OF INSULATOR 
MADE TO ORDER. 


IMPERIAL PORCELAIN WORKS, 


Frederic A. Duggan, Prop. TRENTON, W. J. 
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THE IRON-ARMORED CONDUIT SYSTEM 


OF THE 


+ [mterior Conduit & tnsutation (6 


NEW YORK, 


IS THE ONLY STANDARD. 


We offer the only complete system of electric wiring. 














| OUR NEW 


STANDARD IRON-ARMORED INSULATING CONDUIT 


is far superior to any ever placed upon the market, possessing ad- 








vantages in that it is extremely light, has a smaller outside diameter 


for a given inside diameter, and, moreover, has greatly increased 
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insulating properties. Like all other standards, this material will 
probably be imitated. However, the broad, fundamental patents, 


covering the process of manufacture, prevent even a near approach 








to the features wherein lie the strength and integrity of insulation 


possessed by our 


NEW STANDARD IRON-ARMORED INSULATING CONDUIT. 


Catalogues, Samples and all information upon application. 


INTERIOR CONDUIT & INSULATION CO., 


General Offices and Works, 527 West 34th Street, 
NEW YORK, N. Y. 
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We Build Switches, Switchboards # Tablet Boards. 





” QUICK BREAK. 





a . . 
“EYANSON 
‘““EYANSON ” QUICK BREAK SWITCH FOR HIGH POTENTIAL. (Patented.) 


EYANSON & ARMPRIESTER, 


123 N. 3d STREET, PHILADELPHIA, PA. 


New York: 136 Liberty Street, Chapin-Douglass Elec. Co. 
Chicago: Metropolitan Electric Co. 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


T PLANT IN THE WORL 
WORKS: LONG ISLAND | CITY. OFFICE: 66 BROAD STREET, N. Y. 


SEND FOR CIRCULAR. 


1 50) 000 feet nar month 


WRITE FOR CATALOGUE “ D.?* 





Y oaweite Oylinders, 100 feet long 





KNIFE SWITGHES. 


Double Throw. Fused D. T. 
25 Amperes D. “P. $ .50 $7 75 $1.00 $1.50 
50 75 1.10 1.75 2.25 
75 , ‘ 1.25 2.10 4.00 4-75 
100 " Ps 2.50 3.00 6.50 7.50 
25 ” aP. .80 ia) * 3.00 3.50 
50 3 “) 1.40 1.80 4.00 5-00 
75 ” . 2.25 2.75 5:75 7-00 
100 si “3 3.50 4.50 7.50 8.50 
25 " S.-P. .40 .70 1.00 1.20 
50 : sa .60 85 1.15 1.75 
75 1.20 1.50 2.00 2.50 
100 7 2.00 2.50 4.00 4.50 


Copper blades and clips, and mounted on enameled slate 
bases. Prices on other sizes quoted on application. We 
carry a full line of Electric Light and Household Supplies. 

SEND FOR CATALOGUE. 


FRANK H. STEWART & CO. 


35 North Seventh Street, . . PHILADELPHIA, PA. 





Because we have installed a greater number of Ceutral Stations for light and power than any other engineering company in America, it is reasonable 


to suppose that our experience and advice will be of value. 


We study the requirement in every specific case and adapt the machinery and equipment which is sure to produce results most economically and 
satisfactorily. You can at least correspond with us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING CO, 


A. Ml. YOUNG, Prest. A.J. PURINTON, Sec’y. 


A. 0. SHEPARDSON, Treas. 


W. E. CRANE, ME. W.G. MORSE, Supt. 


Waterbury, Conn. 





CENTRAL MANUFACTURING CO. 


CHATTANOOGA, TENN. 


MANUFACTURERS AND DEALERS IW 









fe Ee eee 
LARGE 
SEND US «+ | 
YOUR § 


ORDER. = BRACKETS 





Will take pleasure in quoting delivered prices, F. O. B. cars, your city, in any 
quantity. WRITE US. 


NovELty ELectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.'s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 





Agents for 





Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 
2 Cortlandt Street, NEW YORK. 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U. S. A. 











Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fure 
nished on application. 


Cast Iron 
Flange Pipe 
And Fittings, for 
Steam and Water 


For special information 
and prices, write to 





THE LEHIGH VALLEY 


GREOSOTING CO. 


WORKS, PERTH AMBOY, N. J « 
Office, Booms 186 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Unde: und Conduits, 
Telegraph Poles, Piling and Ties Furnished. 








We R. OSTRANDER & Co., 
; 22 DEY STREET, 


Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


ne auunoutons, | 1 ne Addyston 
De Tab Are, Pipe & Steel Co. 
ott Tinie Cincinnati, O. 
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Bon .aandi" ~oorw ae, 5 


Our New Direct-Current Tesla Coil 


(INDORSED BY LEADING SCIENTISTS.) 


Onr10 WESLEYAN UNIVERSITY. 


L. E. Knotr Apparatus Company. 
Gentlemen : 


consider it far superior to the Ruhmkorff Coil. 
interesting experiments; and as a means of exciting Crookes tubes I have found nothing 
Sincerely, 


equal to it. 


The Tesla Coil which you made has given PERFECT satisfaction. I 
With it I have reproduced many of Tesla’s 


(PROF.) WILL G. HORMELL. 


L. E. KNOTT APPARATUS CO., 14 Ashburton Place, Boston. 





NEW X-RAY PAPER, 


Superior to Plates. 


HICH-CRADE X-RAY APPARATUS, 
Mechanically and Scientifically Perfect. 


i. UNDISPUTED SUPREMACY. 











L. E. KNOTT APPARATUS COMPANY'S SPECIAL DIRECT-CURRENT 
HIGH FREQUENCY COIL, 





OUR DISCOVERY OF 
NON-PHOSPHORESCENT 


highly fluorescent crystals accomplishes the result of showing 
each image undimmed by previous exposure or phosphores- 
cence, makes clear the most vague shadows which can not be 
traced when calcium of tungstate is used, and is absolutely 


instantaneous in effect. 


—IMPORTANT TO EVERY 


Fluorescent Screens, 
Fluoroscopes, 
Calcium Tungstate Crystals, 


SPRING PARK 
38 Spring Park Ave., 


X-RAY INVESTIGATOR.— 


Scientific and Electrical Instruments, 


Special Apparatus to order. 


LABORATORY, 
JAMAICA PLAIN, MASS. 





ROENTGEN RAY 
APPARATUS 


OF ALL KINDS. 


ELECTRIC SIGNS. 
MINIATURE anpb 
DECORATIVE LAMPS. 


EDISON DECORATIVE AND MINIATURE LAMP 


DEPARTMENT, ccenerar ELECTRIC co.) 
HARRISON, Ne J- 














X-RAY SUPPLIES. 


CROOKES TUBES. 
FLUOROSCOPES. 


Stanley’s TORPLER-HOLTZ Machines 
will do same work as high-frequency coil at 
ONE QUARTER FIRST nee, 
With no Installation or R 
Send for wae nt 4 tn They 
Tungstate of Caicium 
‘Photographic Screens. 


G. A. FREI & CO., 
17 Bromfield Street, BOSTON. 








GORDON PRIMARY BATTERY 





LONG LIFE. 
2. EFFICIENCY. 
3. ECONOMY. 
4. ADAPTABILITY. 
5. IT IS ABSOLUTELY 
NON-FREEZING. 


Excelsin 6- LABOR SAVING. 


7. FREE FROM LOCAL 
ACTION. 
8. FREEDOM FROM 
GASES AND ODORS 
SUPERIOR GENERA- 
TION OF ENERGY. 


These Batteries are in use by the most prom- 
iment Telephone, Fire Alarm and Railway Com- 
a panies of America. Send for descriptive Circular 
and Price-List. We guarantee all our Cells. * 


MANUFACTURED BY 


THE GORDON-BURNHAM BATTERY 00, 
82 West Broadway, New York. 





THE ONLY GENUINE» 
EDISON X-RAY APPARATUS 


Is manufactured by 
THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus Tuses 
Write for Catalogue 


Edison Manufacturing Company 
110 EAST 23d STREET NEW YORK 


The Ritchie Induction Coils 


producing best results in X-Ray work are made by us expressly for this work. 








All our coils give a spark from one to two inches above rating. It is known 
that the founder of this company invented the adopted method of induction coil 


winding in 1853. 
Send for prices and information; catalogue of fine electrical and scientific 


instruments free. 
E. S. RITONIS é SONS, 
Brookline, = - 


THE A BC OF THE X RAY. 


By WM. H. MEADOWCROFT. 


Cloth and Cold, 75 Cents; Paper, 50 Cents. 


A book for the people. The author of “A B C of Electricity" showed clearly in that work his 
ay to 2 cupiate a technical subject for the la: nm who know nothing of scientific terms. ~ J has 
written L ay about the X Ray in his usual clear and simple a TR TY this 
highly usef The text is beautifully embell with fine engravings, on 


othing is vaniteed that ill give th blic lear k ledge of this remarkabl- discovery 
D 01 wi ve the a clear know " 
ron _ new and at give the peut sent to any address in the United States, postage 
receipt of p 


Address ELECTRICAL REVIEW, 
Times Building, 41 Park Row, NEW *YorK. 


= ROLL DROP = 


SCOM™MUTATOR BARS. 
, Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


COL. EIVEILAND, O. 
New York: 126 Liberty Street, 
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ve ELECTRIC COMPANY, 

se 0hClUixtures, 

3 Portables, 
Desk Lights. 


Large Stock on Hand. Write for Prices. 


D> rev om WESTERN ELECTRIC GO,,  cwcuen. 














JEWELL BELTING COMPANY, 
TANNERS OF QAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 








INVENTORS and 
J, 6, BRILL COMPANY, = pIUBEN BUILDERS 0. 
| BRILL No. 21 B and 
Philadelphia, | EUREKA MAXIMUM 
BUILDERS OF | TRACTION TRUCKS 
FOR 
ELECTRIC, CABLE, SUBURBAN CARS AND TRUGKS. ELECTRIC CARS. 








Ty 


BLEGTRIGC LIGHTING 
and POWER APPARATUS 










ELECTRIC CO., 
CLEVELAND, O. 


WATER-POWER _sinoyce & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The — of g: of water. wer is —_ de eocmmtned the desi; and construe 
tion of p Co on cy ble bakes © completing yo ~~ lea ” 











way, Power and Rtgprting he coer sen We make and sell all of Replogie’s Electrical an« 
Mechanical Governors and oth an 2 s for the government of water-power. Expert advic- 


furnished on application. If results a fn present system are not satisfactery, write vx WA + 
Address all inquiries to ® e C. 


HARK A. REPLOQHE THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 








ws rene aoe connoune nrou treme cranes |Klectrical SUpplies, — 
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GRADE [ 
Our interior instruments and Veen pare heen aderies ty move Gang 9 of tio best cael 


New England. Descriptive matter free if you mention the ELEcTRIcAaL 
MURDOCK & TABER, 185 Franklin Street, Seebest, MASS. 


‘Viaduet” Telephone) f 
Insures Successful 


operation. Our standard exchange instruments are 
made with or without the Automatic Switch. Our 
power generators for exchange work are used the 
world over. We have perfected a portable telephone 
for railroad and trolley and general testing. 

Send for prices, catalogues and information of 


Desk Instruments, Intercommunicating 
Systems and Switchboard Work. 


VIADUCT MFC. CO., 


A. G. DAVIS, Prest. 
BALTIMORE, MD. 


MEXICO, 


MEXIGO TELEPHONE CO., ‘ic’ 


MAKERS OF TELEPHONES AND SWITCHBOARDS. 
Write for catalogue and prices. 











No. 2 A. 








NIGN GRADE APPARATUS. 
THE “HUNNINGCS” “o"'s 


LONG- DISTANCE DUST TRANSMITTER 





50,000 IN USE. 


PATENTED IN ENGLAND AND AMERICA, 


a rol THE ORIGINAL PowpER TRANSMITTER and the only one adopted by the 






English Post Office for public long-distance service all over Great Britain. 
You can shout in it or whisper in it and get perfect articulation in either 
case. Nolimit tothe distance they wi | work. 


CLAIM No. 1 OF THE “‘HUNNINGS”’ PATENT “‘is in a tension regulator or 
means for varying the resistance in a telephone transmitter, finely divided 
conducting material in a loose and free state.’ 


THE AMERICAN-HUNNINGS DUST TRANSMITTER 


does not depend upon variable pressure between electrodes in constant 


contact. Incorporated as a Portion of the Electric Circuit is a quantity of 
finely divided conducting material or dust, the movement of which varies 
the current. 


We are the only Manufacturers in the U. 8. of the 
Celebrated American-Hunnings Transmitter. 


300 Exchanges are now Using our *‘ Hunnings ”’ Outfit. 


American Electric Telephone Co., 


KOKOMO, IND., U.S. A. 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 


CoMPLETE TELEPHONE. 





Sesh enn octens tatine TELEPHONES, SWITCHBOARDS, &c. 


you place your orders. Send $6.00 fora sample of our House 
Telephone with battery, receiver and trans- 
mitter complete; guaranteed to work per- 
fectly on lines up to 500 feet. 


TELE a. 


DE WEAU ¢ & CO., 


32 and 34 Fr_nkfort Street, NEW YORK. | Factory and Offices, Baltimore, Md. 





WESTERN TELEPNONE GONSTRUGTION GO. 


CHICAGO, 


XX... 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus, 





THE AMERICAN BELL TELEPHONE (OMPANY, 
(25 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 





FARADAY CARBON CO., 


ELEOTRIG LIGHT CARBONS, 


JEANNETTE, PA. 


OW T 0 The Book for Wiremen, Electrical 





Engineers, Architects and Students. 
162 Pages. Illustrated. Price, $1.50. 
Sent to any address 
on receipt of price. 
Electrical Review Pub. Go., 





4{ Park Row, New York. 


Engineers, Contractors, Constructing 


TEE 


Telephone Hand-Book, 


BY HERBERT LAWS WEBB. 








146 PACES. 138 ILLUSTRATIONS. 





CONTENTS : 


> geet 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 8. Electric Telephony. The Bell Telephone.—Chapter 4. The 
Microphone.—Chapter 5. Current Induction. Ejectro-Magnetic Induction.—Chapter 6. 
The Induction Nar Its Use in the Telephone Transmitter.—Chapter 7. The Com- 


lete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
‘elephone * —Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 


The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Trunsmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 28. Closed 
oe gg nome ang The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches. ye 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuits.—Cha 29. Underground Wires.— 
Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring. —Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Seepection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 85. Electro-Magnetic Retardation.— 
Chapter 86. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 88. Part 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 
Duplex Telephony.—Chapter 41. Simultaneous Telegraphy and Telephony. —Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


Sznp Your ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 
TIMES BUILDING, 41 PARK ROW, NEW YORK. 
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STERLING INSULATION 


FoR. ——_ 


Electric Railroads. 


A very High-Grade Compound. Fully Guaranteed and Endorsed by the Highest Experts, 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTICULARS. 




















. BRAKES, 
STH RLING } SEND DOXES. 


REGISTERS. 


STERLING SUPPLY & MANUFACTURING COMPANY, 
97 BANK STREET, - - - - NEW YORK. 


~METROPOLIT AN 


‘‘ The Best Oil Filter on the Market.’ 




















THe mrg POLLAN PNEUMATIC 
a PRESSURE. 
FILTER | Be avromarie. 


B ycronounin eee en, smsea 


Westinghouse ae ° Manufacturing Co, 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


Send for Prices and Description. 














THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
NEW YORK, 120 Broadwa ~ hd BUFFALO, N. uf, No. 8, Erie County PUILADELPHIA, Gir od ildin SAN FRANCISCO, CAL., Mills Bu _ ng. 
BOSTON, Exchange Buildin Bank Buildin PITTSBURG, a = e Bu uilding. SYRACUSE, N. Y., Basta ble Buildin 
CHARLOTTE, N. C., 36-58 Ci lle lege St. CHICAGO, New Fo tk Life Building. ST. LOUIS, An nee tral Building. TACOMA, WASH.., 102 8. 10th Street. 


WESTINGHOUSE ELECTRIC COMPANY, Lta.|23 icity Stscbantems Sr Erotanat 


For CANADA, address AHERN & SOPER, Ottawa, Ont. 











APN ne 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 














Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANSFACTORING CO,, 


PITTSFIELD, MASS., U. S. A. 


—== BRANCH OFFICES: ———— 


BOSTON, . . ; Equitable Building. CHICAGO, . . 305 Dearborn Street. 
NEW YORK, ‘ é 39 Cortlandt Street. SAN FRANCISCO, ‘ - 106 Market Street. 
ANDERSON, 8. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the S. K. C. System in Canada. 











THE ONLY BOOK OF ITS KIND. 
Electricity JUST OUT. 





»UQater= 
[Power PRIGE, $1.00, Postage Free. 





By MARK A. REPLOGLE. : 
Cloth, 160 Pages, Illustrated. Pocket Size, 4x6 ins, 





A valuable work on the Generation and Transmission of 
Electrical Energy by Water-Power. 


Of vital interest to Engineers, Students, Mechanics, Water- 
Power Owners and Investors. 


Includes descriptions of the most representative Electrical- 
Water-Power Plants in the United States and Canada. 


§ Electrical Review Publishing Co. 


Replogle 
TIMES BUILDING, 
NEV VOR CrT'wy. 

















THE OLDEST ELECTRICAL WEEKLY IN THE UNITED STATES. 
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W. H. HODGINS, 
Secretary. 


GEO. T. MANSON, 


ANDEE, 
DURANT CH } Managers. General Supt. 


CHEEVER, 







THE 





— ~LIMITED, 
283 Broadway, 


tO. 
“ay 


NEW VYVoRs. 


INSULATED 


WIRES#CABLES 


FOR AERIAL, 
SUBMARINE AND UNDERGROUND USE 






TRADE MARK. 
Okonite as an insulating medifim stands unrivalled. The Wires and Cables of this manufacture 


i cians and Engineers threvghout the world, For toughness and dura- 

bility the OKC NEE WIRES are caameeliee. Awarded a Gold Medalat the Paris ay gn 

3 ‘ON, LADELPHIA, CHICAGO, OMAHA, CINCINNATI, MINNEAPOLIS, SAN FRAN- 
Brorsed, LOUISVILLE. ST. LOUIS, KANSAS CITY, PITTSBURG, LONDON AND SOUTH AMERICA. 


spay HLADELPHIA DREXEL BLOG 


) BW 


(Gs 
Ww 


\ 4 


NEW YORK, 


SEND FOR BOOK ON STE 


CLEVELANI.O.CUYAHOGABI * 








NEWORLEANS,LA339 CARONDELET ST. =: SAN FRANCISCO, Ch 


LEAD-ENGASED CABLES 


FOR ALL PURPOSES. 


Electric Light Cables, 
Street Railway Cables, 
Telephone Cables, 


WRITE FOR FURTHER INFORMATON. Telegraph Cables. 


JOHN A. ROEBLING’S SONS 6O., 


TRENTON, N. J. 
CHICAGO. SAN FRANCISCO. 


A Sample will be 
ANT. Sent for 10c. 





NEW YORK. 


DIKON'S COMMUTATOR LUBRI 

















READ THIS! 


JosepH Dixon CrucisLte Company, Jersey City, N. J. 

Gentlemen: The sample stick of Dixon's Commutator Graphite was received, and is giving entire 
satisfaction. It is considered by our engineer superior to anything else he has ever seen for a com- 
mutator lubricant. Yours truly. COFFIN VALVE COMPANY, Neponset, Mass. 





FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 





LOMBARD WATER-WHEEL GOVERNOR CO., Boston, Mass. 
GENTLEMEN: Your letter of November 4th ; 
cent from full load to no load. 


Would recommend your Governor to any one requiring uniform speed. 


SUPERINTENDENT'S OFFICE, 
GREENFIELD & TURNERS FALLS STREET RaiLway Co. 
GREENFIELD, Mass., November, 19, 1896. 


at hand in reply will say that the Lombard Governor regulates our wheels within two per 
We have some very heavy grades on our road, but the Governor does the work for us, and does it well. 


Yours truly, 
H. C. GARFIELD, 


Superintendent. 


(Signed) 


NOTE—The above letter will be of particular interest to those in charge of electric stations driven by water-power, from the fact that the above named plant combines 
difficult conditions which are often met with ; namely, an electric road of moderate size driven entirely by water-power ; the load often varies from friction load to the entire capacity 


of the plant. 


L. W.-W. GOV. CO. 








LOMBARD WATER-WHEEL GOVERNOR C0., namesnire sr., BOSTON, MASS. 


THE: ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE 


FOR ALL PURPOSES WHERE 
POWER IS REQUIRED. 














SELLING AGENTS: 


Jarvis Engineering Co., 61 Oliver Street, Boston, Mass.; J. F. Randall, 16€ Euclid Ave., Cleve- 
land, O.; E. P. Hampson & Co., 36 Cortlandt Street, New York City; Morton, Reed & Co., Balti- 
more, Md.; Stearns-Roger Manufacturing Co., Denver, Colo.; M.D Bars & Co., 726 Craig Street, 
Montreal, Canada; Everett Fraser, Japan, China and Corea, 69 Wall St., New York City; Societa 
Generale Italiana di Elettricita, Milan, Italy; Wm.S. Love, Room No. 8, The Rookery, Chicago, 
Ill.; F. E. Bailey & Co., Betz Building, Philadelphia, Pa. 


MANUFACTURERS +: 

Canadian Locomotive and Engine Co., Kings 
Leeds, England; Societe Alsacienne de Constructions Mechaniques, Mulhouse (Haute-Alsace, 
Germany; Matter & Co., Rouen, France. Ts i 





ton, Ontario, Canada; Greenwood & ee 
’ 














WITH LATEST IMPROVED STEEL BOILERS AND OTHER 


NECESSARY EQUIPMENT OF COMPLETE STEAM PLANTS OF 
a Le i) iz = N IN E S ¢ ANY CAPACITY, ERECTED IN MOST APPROVED MANNER, 
INSURING SAFETY AND ECONOMY OF FUEL. 








EP. HAMPSON & C0. 





u0T |MPROVED WATER '['UBE -fOILER. 


Selling Agents: 


MONADNOCE BLOCK, 
CHICACO, ILL. 


NEAVE BUILDING, 
CINCINNATI, O. 


SECURITY BUILDING, 


ST. LOUIS MO. 


ASEMOROTH & ROOT MFG. GO.. 28 GLIFF STREET, NEW YORK 














30 YEARS’ PRACTICAL EXPERIENCE. 36 CORTLANDT ST., NEW YORK. 
THE STIRLING WATER TUBE SAFETY BOILER 


350,000 H.-P. IN USE, 





All wrought metal ; no flat surfaces 
or stay bol's; four manholes give access 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


THE STIRLING COMPANY, 


PULLMAN BUILDING, CHICAGO, ILL. 











New York Office, 126 Liberty Street. 
Philadelphia Office, Betz Building. 
Baltimore Office, Equitable Building. 


Boston Office, - Room 17, 19 Pearl St. 
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Babcock & Wilcox type. 


“CAHALL' 


BOILER. 
TREMONT BUILDING, 

%2 - DREXEL BUILDING, 

vy PHILA. 
VY TAYLOR BUILDING, 
©4 39 Cortlandt St., 
x, NEW YORK. 


E THAYER & 
| BOMPANY, 


incorporated. 












We also: make Boilers of the 





Insulation 


THE STANDARD PAINT CO., 


NEw YORK. 


For Perfect 
os 








CHICAGO. LONDON. 





| 


Send for our 
Circulars of 
Direct and 
Aiternating 
Fan Motors 
and 

Ceiling Fans. 


tN 


ELECTRIC APPLIANCE COMPARY, 


ELECTRICAL SUPPLIES, 
942 Madison St., CHICAGO. 

















The “Zell Improved Safety ” 
Water-Tube Boiler. 
Do you want DRY STEAM? 


Our book tells how to get it. 
Free for the asking. 


Campbell & Zell Company, 


New York Office: 
714 HAVEMEYER BUILDING. 


AJ A LIGHTNING ARRESTER, 


Cc. 8. VAN NUIS, 
48 Cortlandt 8t., New York. 








CANDEE, 


Wriarp L. » ie . T. Manson, Gen. Supt, 
H. Durant Cugever, § “8™* 


Gro. 
W. H. Hopes , Secy. 








1889 1893 
PARIS EXPOSITION WORLD’S FAIR 
MEDAL FOR MEDAL FOR 


RUBBER INSULATION. RUBBER INSULATION. 





TRADE MARK 
THE STANDARD FOR RUBBER INSULATION. 





SOLE MANUFACTURERS OF 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 


CANDEE WEATHERPROOF WIRES. 
Write for Prices. 2538 Broaaway, IN. WY. 


GUAT WEL 











MAGNET srecrstoa: | MOTOR "uci! Rt coma, 
RHEOSTATS 


WIRES. 


“2 nay ‘Street, 
Boston, Mass. 


RHEOSTATS. 


FOR ALL PURPOSES. 





TABER & MAYER, 


MANUFACTURERS AND 
DEALERS IN 


ELECTRICAL GOODS 








‘“° TELEPHONE APPARATUS. 


Telephone Instruments, Switchboards, Trans- 
mitters, Receivers, Cords, Jacks, Plugs, Drops, 


Switches, experimental work. 
185 FRANKLIN ST., BOSTON, MASS, 








PROVIDENCE, R. I. 
Bare and Insulated Electric Wire. 


i] 













PARARDSE 
VARA ON AUNT URNS 
MOOR BRA 





OFFICE AND FACTORY: 


SANDUSKY, OHIO. 


ACENTS: 


Mayer & Englund, 10 So. 10th St., Phila., Pa. 
Smith & Wallace, 67 Batterymarch St., Boston, 


Mars. 

Arthur S. Partridge, Bank of Commerce Bldg., 
St. Louis, Mo. 

Central Electric Co., aicaee, Til. 

Harry M. Shaw, 126'Li —_ | St., New York, N. Y. 

Joshua Hendy Machine, orks, 38 to 44 Fremont 

St., San Francisco, Cal. 





Oh WHITE CORE WIRES 


GRIMSHAW TAPES, 
RAVEN WHITE CORE WIRES, 
VULCA DUCTS, 


Manufactured by NEW YORK INSULATED WIRE COMPANY, 


18-17 Cortlandt “Street, New York. 


CHICAGO: 


es { 500 Dearborn Street. 


BOSTON: 
134 Congress Street. 


SAN FRANCISCO: 
18 Second Street 





COLUMBIA pester 


= Tt LAMPS. 


we QUAL 


Columbia Incandescent Lamp Co. 


ST. LOUIS, MO. 





WHEELOCK BATTER 








Wrrnovur oe 


ant Ragen 








mace sé || DRY BATTERIES ==.:+ “ MASCOT.” 


WIRES AND CABLES 


. 





203 BROADWAY, - - NEW YORK. 








THE 


BRUSH ELECTRIC 


COMPANY. 


Brush apparatus has been on 
the market for 20 years. A 
majority of customers order 
supply parts direct from us. 
Many do not. We want this 
trade and are reducing our 
prices in order to secure it. 
Ask for quotations and send 
orders to the nearest Sales 
Office. 


Many stations have ex- 
changed all their small 
units for large Brush arc 
dynamos. Among them 
are the Brooklyn-Citizens 
with 3,000 lights capacity, 
Brooklyn-Municipal 800, 
Newark 3,000, Cleveland 
1,800, Philadelphia Brush 
1,500, Philadelphia-North- 
ern 1,300, Buffalo 1,500, 
Worcester 1,400, Toronto 
goo, Quebec 625, Harris- 
burg 750, Erie 750, Albany 
500, Troy 500, Paterson 
500, City of Chicago 400, 
John Wanamaker 625, Car- 
negie Steel Co. 500. 









FIRST BRUSH ARC DYNAMO, 1877. 








BRUSH MULTI-CIRCUIT 125-LIGHT 





ARC DYNAMO, 1897 





THE 
BRUSH ELECTRIC 
COMPANY. 


SALES OFFICES: 
Schenectady, N. Y. 
Cleveland, Ohio. 
Boston, Mass,, 180 Summer Street. 
New York, N. Y., 44 Broad Street. 
Philadelphia, Pa., 509 Arch Street. 
Cincinnati, Ohio, 420 West Fourth Street. 
Chicago, Ill., Monadnock Building. 
St. Louis, Mo., Wainwright Building. 
Atlanta, Ga., Equitable Building. 
Denver, Colo., Kittredge Building. 
San Francisco, Cal., 15 First Street. 


Toronto, Ont., Canadian General Electric Com- 
pany, Ltd., 
Pittsburgh, Pa., Carnegie Building. 


Over 40,000 lights ca- 
pacity in large Brush arc 
dynamos sold. A large 
proportion of them using 
Multi-Circuit Dynamos. 

The newly designed 
Brush dynamos have the 
following capacities: 55, 
80, 100, 125, 240, 300, 2,000- 
candle-power lights; 45, 
85, 120, 160, 1,200-candle- 
power lights. 

Brush arc lamps were 
first used in 1877. More of 
them being sold to-day 
than ever before. 


Two or more separate circuits run direct from one dynamo with any distribution of load on the different circuits. 


The advantages are absolute flexibility in handling of circuits; reduction of high voltages on circuits run from large dynamos; use of large units with 


corresponding increase of efficiency; saving in floor space, oil, belts, shafting, pulleys, attendance. 
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LITTLE INDIFFERENCE 


in the selection of insulated wire makes ‘‘a heap of difference ’”’ 


in a wiring system. 


foundation that determines the permanency of the structure. 


Good insulation is the essence of good installation ; 


it is the 


There is one 


insulation that has endured for years; it’s the best, and that’s OKONITE. 


GEO. A. McKINLOCK, President. 
CHARLES E. BROWN, Secretary. 
S. R. FRAZIER, Treasurer. 





7 w 
TRADE MARK . 





Central Electric Company 


18827-1897). 


1737175 Adams Street, Chicago. 





D0 YOUR MACHINES SPARK? 
Dd folony Gommutator fompound 


Try a Sample Stick—Works Like a Charm. 
For Sale by all Dealers in Electrical 
Supplies. 


$5.00 per doz. 60c. Single Stick. 
PETTINGELL-ANDREWS GOMPANY, 


SOLE AGENTS, 


72-74 FEDERAL STREET, BOSTON, MASS. 
THE LEADING SUPPLY HOUSE. 








9OOSOSSSHS OHO 4$4F4SOS5H 
THE BEST INSULATORS 


* 

® 

* 

> for High-Tension Transmission are those 
> made of Imperial Porcelain and used 
> on the 

> BUFFALO-NIAGARA FALLS 
z TRANSMISSION LINE. 

= WE MADE THEM. 

z Read Mr. J. G. White’s description in this 
* 

* 

& 

+ 

+ 

+ 

ae 


issue of the ELECTRICAL REVIEW, of 
the tests they satisfactorily passed. 


IMPERIAL PORCELAIN WORKS, 


TRENTON, N. J. 
FREDERIC A. DUGGAN, Prop. 


$9 909999900999 0090004404 


$9999 $009900600066604 





6002 | 


New Designs 
for this Season. 


HIGHEST EFFICIENCY. 
GREATEST DURABILITY. 


OUR ’97 
FAN CATALOCUES 
ARE NOW READY. 


DIEHL MANUFACTURING CO., 


SELoWwWw ROOMS: 
NEW YORK: 561-563 Broadway. 
BOSTON: 128-132 Essex Street. 
CHICAGO: 192-194 Van Buren St. 


DIEM ELECTRIG FAN 


WOUND FOR ALL CURRENTS EXCEPT ALTERNATING. 





Agents for Canada: 
Canadian General Electric Co., 


65-71 FRONT STREET, WEST, 
TORONTO, CAN. 


POSS TSESSSEGSOSOSIG*O*SOS*E HILO SSS+HCHS 


AAR 





Ceiling Fans. 
Column Fans. 
Propeller Fans. 
Exhaust Fans. 


ANY OF OUR FANS FUR- 
NISHED WITH 4 BLADES, IF 
SO ORDERED. 

OUR FINEST DESIGNS ARE 
ORNAMENTED WITH SOLID 
CAST BRASS. 


Elizabethport, N. J. 
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THE BERLIN IRON BRIDGE CO. 


Design and build IRON FIRE-PROOF POWER HOUSES, ELECTRIC LIGHT STATIONS and other structures. 
[—ioEHOo=Send for illustrated catalogue. 


OFFICE AND works: EE ASS'T" BERLIN, CONWMN. 


GENERATORS 4» MOTORS. 
THE ELWELL-PARKER ELECTRIC COMPANY, OF AMERICA, - - CLEVELAND, OHIO. 


This Company bulidsa plet line of modern direct-connected low-speed and belted moderate-speed machines for Power, Lighting and Electro-depositing 
work. The has factured a large number of Generators and Motors of sizes from | to !,200 H.-P. each, all of which are giving entire satis- 
faction to their users. Standardized motors for driving Shop Power Tools, Pumps, Hoists, Cranes, &c. Please write us for catalogue and coples of testi 


NATIONAL CONDUIT & CABLE CO., 


———— ORICINAL MANUFACTURERS AND PATENTEES OF —— —————_ 


PAPER-INSULATED CABLES and CEMENT-LiNED PIPES, 


For all classes of Electric Service, Electric Railway, Light and Power, Telephone and Telegraph. 


At least three-quarters of the underground cables ordered in the United States during 1896 and 1897 are paper insulated. Our strongest 
indorsement is found in the fact that our competitors are endeavoring to put cheap imitations on the market. BEWARE OF INFRINGERS. 
If you want the best, or to learn what is the best, communicate with us. 


Main Office, TIMES BUILDING, NEW YORK. 
Branches: CHICAGO, Rookery. PHILADELPHIA, Betz Building. BOSTON, Ames Building. 


HI HAW WIRES AND CABLES) 10/1 RUBBER w GUTTA PERCHL IASULITING CO, 
and always will be MAIN OFFICE, GLENWOOD WORKS, 
THE BEST, irre 


YONKERS, N. Y. 


"CLARK WIRE FOR SWITCHBOARD, RAILWAY 
. AND MOTOR USE. 
‘ All sizes of stranded and flexible wire 
and cables with Clark's insulation. 
inspector Boston Fire Underwriters’ Union says: —“A thoroughly reliable and 
desirable wire In every respect.’’ 

The Clark wire has been before the public, and in use for the ery 10 years, and has met with 
derground, or Submarine, and 


universal favor. We guarantee our insulation wherever used, Aerial, 
our net prices are as low, if not lower than any other first-class insulated wire. We shall be pleased to 


Burns 150 H ours. mail Catalogues, with terms and discounts for quantities. 
20 Inches Long. EASTERN ELECTRIC CABLE COMPANY, 
We make these Lamps for HENRY dk SARE ARoeanacard Gessner’ § 1-63 Hampshire St., BOSTON, MASS. 


LOW-TENSION, HIGH-TENSION and —— 
STREET RAILWAY GIRGUITS. Bs, RUBBER COVERED 

~ Possible Mechanism. Cheapest To Buy and Maintain. WIRES AND CABLES 

We also Manufacture Open Arc Lamps FOR EVERY SERVICE. 


for All Circuits. 
For Underground, Aerial and Submarine 


STANDARD THERMOMETER & ELECTRIC CO., use, “‘Safety”’ wires and cables have the in- 


PEABODY, MASS. dorsement of some of the largest users in the United States. 
Write for our booklet containing the experience of users. 

























































































Brancu Orrices—J. H. Bunnell & Co., New York. 
Electric Appliance Co , Chicago. THE SAFETY INSULATED WIRE & CABLE Co., 
Etherington & Co., Philadelphia. 
Dunham, Carrigan & Hayden Co., San Francisco, 225 to 239 West 28th Street, New York. 
Edgar W. Upton, John Hancock Building, Boston, Mass. LEONARD F. REQUA, General Manager. 











WESTERN ELECTRIC COMPANY, 
Fixtures, 
Portables, 


Large Stock on Hand. Write for Prices. 


new vo. = WESTERN ELECTRIC CO, — sweaco. 
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Bullock Electric Mfg.Co. 


Direct-Gonnected 
MOTORS AND A gS 
GENERATORS. « 








CINCINNATI, O. 


SALES ACCENTS: 
BULLOCH HBLHOCOTRIC COMPANY, 
NEW YORK: St. Paul Building. BOSTON, 8 Oliver Street. PHILADELPHIA, Bourse Building. 


CHICAGO: THE BULLOCK ELECTRIC MANUFACTURING COMPANY, Western Union Building. ST. LOUIS: St. Louis Electrical Supply Co., 911 Market Street. LOUISVILLE: Wood & Speed, 


235 Fifth Street. DENVER: Thos. H. Smith, 1724 Champa Street. ATLANTA: G. H. Wade, Gould Building. SPOKANE: E. Darrow, 14417 Temple Court. 
London, England: Bergtheil & Young, 12 Camomile Street. 














—= C & C— 


SLOW-SPEED GENERATOR, 


OR BELTED. 





DIRECT-CONNECTED 


Detachable and Interchange- 
able Field Coils. 


Slotted Armature. 
Reaction Brush-Holders. 


Automatic Regulation 


at all Loads. 


Complete Electrical Equipment 
for Central Stations 
and Isolated Plants 


POWER AND LIGHT CIRCUITS.) 





Low Temperature Increase. 
High Efficiency. 
Large Self-Oiling 
and Self-Aligning 
Bearings. 


Contractors for the Electrical Transmission 
‘ ‘ of Power for Driving all Classes of Machinery 
== > at Maximum Efficiencies and Low First Gost. 





6-PoLe GENERATOR. 


eS ee 
a Branch Offices: 
63 Oliver Street, BOSTON, MASS. 
ADDRESS, 806 Commerce Street, ST.’LOUIS, MO. 
633 Arch Street, PHILADELPHIA, PA 
of + 630 Equitable Building, ATLANTA, GA. 


MAIN OFFICE: 143 Liberty Street, NEW YORK. 934 Monadnock Block, CHICAGO. 








Because we have installed a greater number of Central Stations for light and power than any other engineering company in America, it is reasonable 
to suppose that our experience and advice will be of value. 

We study the requirement in every specific case and adapt the machinery and equipment which is sure to produce results most economically and 
satisfactorily. You can at least correspond with us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING CO, 


A. Mf. YOUNG, Prest. A.J. PURINTON, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M.E. WG. MORSE, Supt. 


Waterbury, Conn. 
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BUCREY INCANDESCENT 








LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


rae eV CkE YE a oa CSO., 
Monadnock Building, Chicago. = ~ - Sleveland. Ohio. 


FARADAY CARBON CO., aati ningeinperetirniiniescolientuataal 


, Cloth and Powders for Polishing. 


ELECTRIC LIGHT CARBONS. THE CARBORUNDUM COMPANY, 


JEANNETTE, PA. NIAGARA FALILS, N. Y. 


We Build Switches, Switehboards # Tablet Boards. THE PROTECTED RAIL BOND. 


ae 
COMMUTATOR BARS. 


THE FOREST CITY ELECTRIC CO., Cleveland, 0. 


NEW YORE: 126 Liberty Street. 























FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 








* EYANSON "’ QUI NTIAL. (Patented.) 
APPARATUS FOR 
EYA NSON & ‘ARMPRIESTER, ARC, DIRECT CURRENT AND ALTERNATING 
123 N. 3d STREET, PHILADELPHIA, PA. INCANDESCENT LIGHTING AND POWER 
New York: 136 Liberty Street, Chapin-Douglass Elec. Co. TRANSMISSION. 


Chicago: Metropolitan Electric Co. WRITE FOR CATALOGUE “ D.?? 


JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


WESTINGHOUSE POLYPHASE APPARATUS SUPREME. 


Generators, Motors, Transformers for two-phase, three-phase, and C. F. Scott two-phase, 
three-phase System of Alternating-Current Power Transmission. 


26,000 horse-power in oil-insulated Transformers constructed. 
Potentials from 5,000 to 50,000 volts. 
All apparatus necessary for 100-mile transmission. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. 
SS PA. 


Ww Ba. . 120 Bro — ee Z A - 8 Ce _ et. Ag sBURG: We = e Building. SYRACUSE, 
nO ON eo ™ lildin ‘a ST. LOUIS 1 Ce: atre al Building TACOMA, WASH.: No. 1 uth Te nth Street. 


STC ange Buildin CHIC Pei he Pd = 
BUFFALC oN . 1130 ¢ a rildir PHIL AOELPHIA Gir a Bt nildit “1 SAN FRANCISC( ‘O- Mills Bu ilding. ATLANTA, GA.: Equi La Bu ildit 


WESTINGHOUSE ELECTRIC COMPANY, Limited, 
_ For Canada, address AHEARN & SOPER, Ottawa, Ont. 




















N. Y¥.s pea be Idin, 


32 Victoria Street. LONDON, S. W., ENGLAND. 
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PRICES ppeabrirrn vera REDUCED 


Stromberg- Carlson - Telephone Mic. Co. 


76 JACKSON BOULEVARD, CHICAGO, ILL. U.S. A. 


This Gompany owns letters patent eranted to Alfred Stromberg and Androv 
Garlson, under sundry dates, covering Telephone Apparatus that infringes none 


and is second to none. 
Full Equipment for Central Stations, also for House, Office, Factory, Police and Fire-Alarm 


Systems. Manufactured under our own patents from crude material. 


The Standard for 
oF Rubber Insulation 


~OKONITE WIRES AND CABLES 
TELEPHONE SERVICE 


Okonite Tape Manson Tape 
WE MAKE A SPECIALTY OF TELEPHONE WIRES FOR INTERIOR USE, MATCHING ANY KIND OF WOOD-WORK 


The Okonite Company, Ltd. 


253 Broadway, 
WILLARD L. CANDEE, | 


H. DURANT CHEEVER, {| Managers SN N NN 
CEO. T. MANSON, Gen’! Sup't NEw YOR KK TRNDE mB 


WwW. H. HODCINS, Secr retary 























































MAKING ROSETTES OuR cathy se gel 
Write for fu was rticulars, free Samples 
Cleat-Concealed-Co enbia ation-Sq. B: 


OSETTES |The Lockwood Transmitter 


Investigate—$6 s 























H. T. PAISTE a is constructed with a “variable air space”’ be- 
petits tsa fi tin sent tween electrodes and is adjusted by TENSION 
instead of pressure. It is protected by Letters 
Manufacttirery ARTRICKs ARTER 0, ELECTRICAL Patent No. 528,640 and 557,588, issued Novem- 
"HOUSE: ber 6, 1894, and April 7, 1896, respectively. The 
Mee Sennen 125 So. 2nd St. PHILADa. PA. GooDs. Lockwood is the only No contract battery tele- 
phone on the market. Parties fearing infringe- 
p ment suits will do well to look up the Lockwood 
LIGHTNING ARRESTE . and its claims, and the promoters of long- 
ARC-KNIFE SWITCH. distance systems will find it to be the only tele- 
ARM phone upon the market that will fulfill their 

MAST- Ss. requirements. Address 

Write Us. Qet Our Discounts. 


; : THE Lock woon 
Wine Elsie Seasastaing Long-Distance Telephone & Telegraph Company of America. 


and Supply (o,, UTICA, N. Y. | voatam zrcx, manager. NEW BRUNSWIOE, N. J., 80 Albany St. 
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RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES. 


PARIS, 1867. 





California Electrical Works, SAN FRANCISCO. 
New Orleans Electric Company, NEW ORLEANS. 


WORLD’S FAIR, CHICAGO, 1893. 


INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE TAPE. 
W. R. BRIXEY, Sole Manufacturer. 


203 BROADWAY, NEW YORK. 


PHILADELPHIA, 1876. 





Wallace Electric Co... CHICAGU. 
M. Du Perow, WASHINGTON. 





WESTON Electrical Instrument Go., 


114-120 William St., NEWARK, N. J., U. S. A. 
Weston 
Standard 


Portable Direct - Reading 
Voltmeters and Millivolt- 
meters, Ammeters and 
Milliaammeters, Wattme- 
ters and Voltmeters for 
Alternating and Direct- 
Current Circuits. 

Our portable instruments 
are recognized as stand- 
ards throughout the civil- 

world. 


Illuminated Dial 
Station 
Instruments. 


These instruments are 
based upon the same gen- 
eral priuciple, and are just 
as accurate as our regular 
Standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, and the working 

rts are inclosed in a neat- 
y designed, dust - proof, 
cast-iron case which effect- 


ively shields the instru- = 
ments from disturbing in- Weston Standard Illuminated They are the most relia- 


fluences of external mag- Dial Station Voltmeter, ble, absolute standards for 
netic fields. Style B. Laboratory use. 


Mention the ELecrricaL Review when writing for catalogues. 


WEATHERPROOF WIRE. 


AGENCIES: 
WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE c0., Chicago. 
PETTINGELL-ANDREWS c0., Boston. 
ELECTRICAL ENGINEERING CO., Minneapolis. 
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 
THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUCEET, R. I. 


Our Semi-Portable Lab- 
oratory Standard Volt- 
meters and Ammeters are 
still better. 


















No. 11, Double Groove Pony Insulator 


Se ee ee 


HIGH INSULATION. 


. 
3 The most perfect Glass Insulator made is the Teat 
- Insulator. 
¢, fe “The Teats on the lower rim of the petticoat attract the 
“ o p aed on the outer and inner surfaces of the Insulator into 
s drops. The water drops from these points on to the cross- arm, 
a thereby preventing the moisture from creeping to the pin.’ 
\/ 





Pactories, MIUNCIE, IND. 





HEMINGRAY GLASS CO., Covington, Ky. 3 


O05O505050501050205050: 





SWITCHBOARD VOLTMETERS 


AMMETERS, GROUND DETECTORS 
AND DIFFERENTIAL YOLTMETERS, 


We meet all the requirements of modern Central 
Stations or Isolated Plants, whether using direct or 


alterna'ting-current circuits. 

Our instruments are constant and durable, sensi- 
tive and accurate, pleasing in appearance and always 
correct. 

We can interest you in prices and other details 


if you will write to 


GALVANOMETER GROUND DEIECTOR 


Keystone Electrical Instrument Go., 


Ninth Street and Montgomery Avenue, 
PHILADELPHIA. 


CHICACO: 1223 Monadnock Building. 


SCHIFF-JORDAN 


HIGHEST GRADE IMPORTED 


CARBONS 


DIRECT-CURRENT, 
ALTERNATING-CURRENT xv 
LONG-BURNING ARC LAMPS. 


SCHIFF JORDAN 260. 


232-234 GREENWICH ST., NEW YORK. 


L. E. FRORUP, Telephone, RALPH STRASCHNOW, 
Gen’! Sales Agt. 4803 Cortlandt, Gen’! Manager. 


NEW YORK: 36 Dey Street. 




















Armoriie Moved 
fo Pittsburgh... 


ARMORITE INTERIOR CONDUIT 


We have facilities for reg ee the 
world with ARMORI Interior 
Conduit. (Cummings’ Patents.) 


OWING TO THE RAPIDLY 
INCREASING POPULARITY OF 
ARMORITE INTERIOR CONDUIT 


we have been compelled to seek larger manufacturing 
quarters. These we have found in Pittsburgh, where 
we are operating the most complete and up-to-date 
conduit-making plant in the United States. 


(0, $*crd‘eracy se. Pittsburgh, Pa. 














LONDON, ENGLAND, BRANCH: 14 Farrington Square, London, E. Cc. 








a ee a! 











= See he 


___At_ 
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WE MANUFACTURE A COMPLETE LINE OF HIGH-GRADE 


* Telephone Magneto Bells and Receivers. 


IF YOU CAN NOT OBTAIN THEM FROM 
YOUR JOBBER WRITE US. _ 


The Williams-Abbott Electric Company, 


CLEVELAND, OHIO, U. S. A. 


NOVEL TELEPHONE SWITCHBOARD, 


We have recently perfected a switchboard, the simplest in construction, quickest in operation, most efficient and radically new in principle. 

One hundred drops will be placed in a space of fifteen inches, using neither calling keys, switch levers nor clearing-out drops : parties 
clearing-out through their own drops. ‘The shutters are practically self-restoring, being reset at the same time that the plug is thrust into the 
spring-jack. It requires but two operations to answer a call, reset the shutter and call the party wanted. thus making the quickest operated 
switchboard ever devised. With this board twice as many subscribers can be properly taken care of with the same number of operators as with 
the next best board made. Drops and spring-jacks are self-contained, and can be removed from the board by the removal of one lock-nut, 
requiring not over ten seconds for the operation. 

Descriptive matter pertaining to this switchboard will be ready shortly. 

We are manufacturing twenty types of telephone instruments covering all its applications. In the construction of these instruments we have 
aimed to make only the highest grade of talking telephones, not competing in any way with cheap apparatus. 

We will protect the users of the Connecticut Telephone & Electric Company’s apparatus, and will defend at our own expense any suits 
brought against users of our instruments. 


THE CONNECTICUT TELEPHONE & ELECTRIC CO., 


WESTERN OF FICE: 


195 La Salle St., Chicago. MERIDEN, CONNECTICUT. 


F. F. SAPP, Manager. 























cccocserumm, ROYCE & MAREAN 
fa TELEPHONES —— 


SaaS 20 YEARS, NOT CHEAP BUT 


Avena ince” Blactrical Supplies, 
WASHINGTON. D.C 


Farr Teuerione ano Construction SuppLy Co. We Manufacture 


342 Dearborn Street, 


CHICAGO, IL. all Kinds of 
Telephones and 
Supplies at 
Wholesale Prices. 















e 


BALTIMORE.MD.,U.S.A. | 














a modern telephone 
exchange — 


must have a modern 


SWITCHBOARD 


in order to give up-to-date 
Service... 


WE MAKE A SPECIALTY of EXCHANCE EQUIPMENTS 

of the latest improved type, 

manufactured under patents issued to Dr. Harrison 

AND INFRINCING NO OTHER COMPANY'S 
PRODUCTS. 

We do not claim that these boards are the 
CHEAPEST, but we do claim that they are the 
BEST non-infringing switchboards in the market 
to-day. 


TRANSFER BOARDS. —___ 


Our transfer boards are the only PERFECT 
transfer boards in the market, and we make a 
specialty of these all-important protections to your 
Central Office. They are made in sections to 
accommodate 50 telephone wires each, and we 
sell them at a reasonable price. 


THE AMERICAN BELL TELEPHONE (OMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Bertiner 
November 17, 1891, for a combined 
telegraph and telephone, covering al! 
forms of microphone transmitters or 

















Address 
tact teleph . 
ieee on HARRISON ELECTRIC COMPANY, 
155 LA SALLE STREET, CHICAGO, ILL. 
(7 Full information, prices, etc., 














may be had for the asking.. 
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REGARDLESS 


of the actions of others— 
Associations or Gombinations—the 


WESTERN TELEPHONE GONSTRUGTION GOMPANY 
proposes to take care of itself and ITS CUSTOMERS, and will not rely on 


litigation which is not under its control. 


IT HAS DONE THIS SINCE ITS ORGANIZATION 


It is the only company that has met the Bell Company in &ga? battle, and insisted on 
fighting the common enemy to 
EINWNAIZT. DECISIONS 
But for the victories in the ‘“ Watson” and ‘ Roosevelt” suits, the Independent 
Companies would have had to 
SA BANDON THE FIELD = 
Either of these suits was HARDER TO FIGHT and of more doubtful outcome than 


this Company anticipates any suit on the Berliner Patent will be, in view of the evidence 





in its possession. 

This Company is the owner of a number of valuable improvements, which are covered 
by Patents, and PROPOSES TO ENFORCE ITS RIGHTS under them, we the 
suits recently brought by the Western Telephone Construction Company, against the following : 


THE AMERICAN BELL TELEPHONE COMPANY 

THE AMERICAN TELEPHONE & TELEGRAPH COMPANY 
THE WESTERN ELECTRIC COMPANY 

THE AMERICAN ELECTRIC TELEPHONE COMPANY 


No material or care is too good for us, and we shall continue to produce THE BEST 
TELEPHONE APPARATUS that human ingenuity and skill can devise. 
Those interested in telephony, whether familiar with our apparatus or not, are cordially 


invited to visit the Company’s factory and inspect the apparatus, not only in its finished 





state, but also in the various stages of manufacture. 


WESTERN TELEPHONE CONSTRUCTION C0. 











— 











— 
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See our Exhibit, Commerce Building, Tennessee Centennial Exposition, Nashvitle. Medal Awarded, Cotton 
States and International Exposition, Atlanta, 1895 


“EXPRESS” 
SWITCHBOARD 


This Board is a New Departure, the Most 
Rapid Switching Apparatus Ever Devised, 
and will Pay a Daily Dividend in Quality 
of Service Rendered 





—=NEW— 


“EXPRESS SYSTEM” 


We now have ready for 
the market our new 





SELF-RESTORING DROP SELF-RESTORING RING-OFF RAPID RINGING DEVICE 
No. 33 Telephone 


Each Drop and Jack, S:lf-contained in 
« Hard-Rubber Case, can be removed and 
replaced in Board in one minute, without 
disturbing a single connection 


Each Drop indicates if Line is working 
Properly 





No. 30 Telephone 


with Long-Distance Transmitter 
with adjustable arm and 500- 
ohm Induction Coil 





CUT SHOWS A COMPLETE 100-DROP 
“EXPRESS ”’ SWITCHBOARD 


THESE CUTS represent our handsome new long 


distance and exchange No. 33 type 
telephone with patented nickel-plated adjustable transmitter 
arm, allowing of adjustment of transmitter, both as to height 
and laterally (a decided improvement over any transmitter 
arm ever devised). This telephone, equipped with our solid 
back amplifying transmitter, powerful generator, of best 
quality of magnetic steel, wound to ring through approxi- 
mately 15,000-ohms resistance, having call bells with centrally 
pivoted ringer armatures, long-distance type, silk wound induc- 
tion coils, hard-rubber heads, Bell style receivers in 
hard-rubber shells, compound magnets, heavy, knurled 
binding posts, and with long lever gravity switch hooks, 
improved Watson wiring, double cell battery boxes, 
two cells of Al solution battery, represents the most 
efficient, convenient, reliable, durable and handsome 
telephone in use 





i 


WRITE FOR PRICES APPARATUS SOLD STRICTLY ON MERITS 
OUR NEW AMERICAN 


Solid Back Amplifying Transmitter —_ 


IS THE MOST POWERFUL INSTRUMENT YET PRODUCED 
Especially Built for Long and Severe Lines 


AMERICAN ELECTRIC TELEPHONE COMPANY 


Principal Office and Factory removed from Kokomo to 174-173 $0. CANAL ST. Chicago 








This Instrument for Volume of Voice 
Transmission, Distinctness of Ar- 
ticulation, Exact Reproduction of 
Articulate Sounds and Durable Qual- 
ities is Unequaled. 
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GENERAL STREET 
RAILWAY SUPPLIES. 





( RATTAN. 
BRAKES. 
FENDERS. 
SAND BOXES. 
REGISTERS 


INSULATING MATERIAL. 





Sterling Supply & Mfg. Co.,""New'vor. 





J. 6. BRILL me TE 


Philadelphia, 


BUILDERS 


ELECTRIC. CABLE, SUBURBAN CARS AND TRUGKS 


INVENTORS AND BUILDERS OF 


BRILL No. 24 & and 











oF 





EUREKA MAXIMUM 
TRACTION TRUCKS 


FOR ELECTRIC CARS. 





NON-ARCING AUTOMATIC CIRCUIT BREAKERS 


GUARANTEE 


DIRECT CURRENT. 


=-ED TO OPERATE PERFECTLY OR 
ANY VOL PAGE. 


NO Ff MADE FOR ALTERNATING OR 
Peataoa FREE. 


AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U, S. A. 








The Original Patentees 


CEMENT-LINED DUCTS 


and Manufacturers of 





tagineers and Contractors for Complete Subways. 


Address all Correspondence: NEW HAVEN, CONN. 


The Connecticut Pipe Manufacturing Company, 


Office and Factory, West Haven, Gonn. 


Rusiness Established 1865, 
Incorporated 1892. 


E. H. Purpps, President. 
Geo. O. Ricnarps, Secretary 
CHARLES Warp, Gen. Mgr. 













possible : 
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{15.04) 138.12) 
¥% |15.11, 127.67 
Y% \15.88 131.50 





WATER WHEELS 


For Heads of 3 Feet to 2000 Feet. 


Especially adapted to all kinds of 


ELECTRIC POWER AND LIGHTING PLANTS, 


Recent tests at Holyoke, given below, enable us to guarantee 
The Largest Power ever obtaine d from a wheel of the same diameter zm 
speed ever obtained for the same power, The highest mean efficiency a n 
running from half to full gate. 
strength, A gate une quater din quickness and ease of opening and closing. 


| Test of a 45 = ‘SAMSON, Jan. 25, 97. a — en Feb.1, "97. | 
7 


Aa Hors oj Bal | Head. Ft.| Horse Pe 


| Pat |15.00 144.00) 172. és 240.97 82.03 Full 15.29) 194 25| 102.02 143.44 81.08 
155 03/223.61 84 55 16.56) 187.75) 92.15 146.73/84.78 
133. 24| 191.06 83. 68 % 17.33, 178.50) 83.95/138.40/83 88) 
| 112.65) 162.80|80 25 5% 17.54 176.40) 68.82) 109.64| 80.09 | 
| ¥% |16.47| 126.87| 90.04/127.73'75.951 4 17.68 168.50! 57.69! 88.14 76. 19| 


We guarantee also: A runner "ofthe or vatest 








ut. er } Pr ‘tia. lr +c Bens Power.| Cont. | 


| Power. 





JAMES LEFFEL & CO., Springfield, Ohio, U.S. A. 





ANNOUNCEMENT. 


THE WABASH 
ALILROAD COMPANY 


has extended its line Detroit to Suspension 
Bridge, Niagara Falls and Buffalo, and its 
system now comprises a continuous line— 
Buffalo to Chicago, St. Louis and Kansas 
City 

Direct connection is made at Buffalo with 
all lines from the East, via that point. 

Excellent Through Car Service from New 
York, Boston and Buffalo to Chicago and 
St. Louis. 

Palace Sleeping Cars and Reclining Chair 
Cars (Seats Free) are run in all through 
trains 

For information in regard to rates, reser- 
vation of sleeping-car accommodations, 
time-tables, etc., apply to 


Hi. B. MeCLELLAN, Gen’! East’n Agt., 
387 Broadway, New York. 
Cc. S. Cranz,G. P &T.A, J. Ramsey, Jr., 


St. Louis, Mo. V.-P. & G. M. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Boom 1206 Bowling Green Offices, 11 Broadway, N. Y. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished, 





EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 


LARGEST PLANT IN THE WORLD 


WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEND FOR CIRCULAR. 


Capacity, 1,500,000 feet per month. 


BAKER @& CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINU™M, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


NEW YORK OFFICE: 
For 10 Cent mutator Graphite that will glaze 
better, work better, and give better 


satisfaction than anything else in the market. 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


i 


Cy inders, 100 feet long. 














we will send you a sample of Com- 
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CONSULT THY PURSE 
and buy your tickets from Chicago via the | 
Chicago, Milwaukee & St. Paul Railw ay | 
to the following named points on June 29 
and 30, and July 1, 2 and 3. Look at the | 


figures. } 


San Francisco....... ......$25.00 
Salt Lake City.. ........... 20.00 
Denver and Pueblo........ 12.50 
PN GIET ns cocees s+ vex0s 9.75 
Omaha and Council Bluffs... 7.75 
i eee 7.50 


and other points in proportion. 

These are very cheap rates made for these 
special dates. Return tickets at approxi 
mately the same rates will be sold on vari- 
ous dates in July and August. 

For further information apply to the 
nearest coupon ticket agent or call on or 
address Geo. H. Heafford, General Passenger 
Agent, Chicago, Milwaukee & St. Paul 





Railway, Chicago, Ill. 


NovweE.Lty ELectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


Agents for 
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TRADE MARK: 


“Chlorive Accumulator” 


REGISTERED SEPTEMBER 11, 1804. 


CHLORIDE ACCUMULATORS 


FOR 


TELEPHONE SERVICE 


BRANCH OFFICES: 


20-22 Broad Street, New York. 
222 Market Street, San Francisco, Cal. 
{543 Marquette Building, Chicago, Ill. 
92 State Street, Boston, Mass. 
2!5 North Calvert St., Baitimore, Md. 






THE ELECTRIC STORAGE BATTERY CO., 
Drexel Building, 
PHILADELPHIA, PA. 


For Electric Launch Batteries and Apparatus, address 


THE ELECTRIC LAUNCH COMPANY, 
Morris Heights, New York City. 


909898606868 606868 6868686868 60006008086806868100060000008 








WESTERN TELEPHONE GONSTRUGTION GO. 


CHICAGO, 


XX.Ks. 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus, 





RENEWED INGANDESGENT LAMPS 


by the “ Lynn Process” saves nearly fifty per cent. in the bills. Twelve cents is the price, and 1,000 “ Lynn renewed”’ 
lamps average better than the same number new, as only those with perfected vacuum are handled, and superior 


filaments are used. Ship by freight. Address 


The Lynn Incandescent Lamp Co., 


E. F. DWYER, President and Manager. 


LYNN, MASss. 





W. S. HILL ELECTRIC 6O., 


Switches, Switchboards, 
and Panel Boards. 


Designs and Estimates Furnished on Application. Write for Catalogue. 


General Office and Factory: NEW BEDFORD, MASS. 


BOSTON: 141! Franklin Street. 
NEW YORK: Machado & Roller, 203 Broadway. 
CHICAGO: Central Electric Co., 173-175 Adams Street. 
SAN FRANCISCO: Abner Doble Company. 


CARBON SPECIALTIES 


Battery Cylinders, Telephone Transmitter 
Carbons, Carbon Brushes and Electric 
Light Carbons. 


SOLAR CARBON & MANUFACTURING CO. 


339 FIFTH AVENUE, PITTSBURCH, PA. 









































T. H. BRADY, New Britain, Conn., Ine ineregaing pope 

UL S.A. be, 
Manufacturer of Mast-Arms, Pole and | ~ yw, © 
Swinging Hoods, House Brackets and of the cities, 
ae ‘fecatatiinn for Construction the ralirad, tlegraph 
Work.—Catalogues and Prices fure pa yew IA ae 
nished on application. soe enameled cell 
THOMAS HILL, Jr, it oaths 
Experimental Electrical Work —- 
AND J] ak Zotuncntals tn'he 
, iol 4 behalf, and learn its 
ening Noi 
GORDON-BURNHAM BATTERY CO. 
Special Apparatus Designed and Built. euacme ss eae ten anit. ’ 

198 Water Street, New York City. ‘ 
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¢WIRT SHORT-GAP . .. 








: 
“ For 
3 LIGHTNING Alternating- @ 
? ARRESTERS —e 
a Circuits » 
? of any % 
$ Potential. ° 
. ie 
ee Current 4% 
* i) only at time * 
a { Discharg ® 

0 t. 
+e woe +e 
® fr No Moving @ 
+e Part xX 
4 Will take the discharge when large-gap arresters fail to protect. cia : 
J é of the importan 

: ire fae gre De rasan, met te not 3 
+e x 
: GENERAL ELECTRIC CO., : 
e Main Office, SCHENECTADY, N. Y. ee 
“<P Sales Offices in all Large Cities of the United States. ¥ ° 


Por Oanada, Address, Canadian General Electric 0o., Toronto. 
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1889 


PARIS EXPOSITION MEDAL 
FOR RUBBER INSULATION. 





1898 


WORLD’S FAIR MEDAL 
FOR RUBBER INSULATION. 


THE STANDARD FOR RUBBER INSULATION. 








—— SOLE MANUFACTURERS OF 


Okonite Wires, Okonite Tape, Manson Tape, 
Candee Weatherprooi Wires, 


WILLARD L. CANDEE, | yy, bf 
istiGeaeuen 200 Broadway, N. Y. 


HODGINS, Secretary. 


KMERICAN-BALL 
ENGINES 

















EDWARD P. HAMPSON. Correspondence and an Opportunity to Estimate Solicited. 
WILLIAM F. HARING. Over Thirty Years’ Practical Experience. 


EDWARD P. HAMPSON & CO., 


ENGINEERS AND CONTRACTORS. 


\ STEAM ENGINES +° BOILERS 


STEAM PLANTS FOR POWER, ELECTRIC LIGHTING 














electrical machinery has compeiled us to inorease | 40d Is in use in many of the 
ited Stat 
the capaoity of our works and run them night) willed olales. TO 1,000 HORSE- 


ELECTRIC RAILWAYS A SPECIALTY. 
36 CORTLANDT STREET, NEW YORK. 
The demand for these engines and our new Tis dk chk ote has been on the 
| market for several years past, 
largest power stations in the IT 1S BUILT IN 
UNITS OF FROM 5O 
CAUTIONS be rigidly prosecuted” POWER... 





and day. 





MANUFACTURED BY 


AMERICAN ENGINE GO, Ti: Cuoranocr Steam Boner Commun, 55% 


BROOKLYN, N. Y. 
BOUND BROOK, N. J. Send for New Catalogue. 











MB AEMES, 
EFFICIENT, 


DURABLE. 
$50,000 H.-P. IN USE, 


Roor [anu Waren Tube ower. 


SELLING AGENTS: 
Monadnock Block, 
CHICACO, ILL. 


Neave Building, 


CINCINNATI, O. 
Securitv Building, 


ST. LOUIS, MO. 


ABENDROTH & ROOT MB. 60, 28 CLIFF STREET, NEW YORK. 








All wrought metal ; no flat surfaces 
or stay bolts; four manholes give acceas 
to every tube. Quick and steady steam 
and thorough circulation guaranteed. 


PULLMAN BUILDING, CHICAGO, ILL, 








New York Office, - 196 Liberty Stress, 
Phitaielphia Office, - - Betz Building, 
Baltimore Office, 





- Equitable Building, 
Boston Office,- . Reom17, 19 Pearl St. 
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